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DEPARTMENT OF WILDLIFI

February 12, 1990

Luara Johnson
Golder Associates, Inc.
4104 148th Avenue NE
Redmond, WA 98052

RE: SPECIES OF CONCERN - GOLDER ASSOC.: 893-1407 WHC/0/071

Dear Ms. Johnson:

We have completed a review of our files for information on
significant natural features in the study area. The result of
this review is presented in the enclosed material, which
summarizes the occurrence of special animals reported within or a

adjacent to the study area. The Washington Natural Heritage
program will mail, under separate cover, project area information
concerning special plants and plant communities.

We hope this presentation will be useful to you. This response a
is provided for your information only and is not to be construed
as an official Department of Wildlife environmental review of
your project. For official Department review and comment, mail
environmental impact documents to: Washington Department of
Wildlife, Ted Clausing, Regional Habitat Manager, 2802 Fruitvale
Boulevard, Mill Creek, WA 98012.

If your office should publish or distribute general information
from the enclosed material, please provide the Nongame Wildlife
Program with a draft of any document in which information from
the Natural Heritage Data System is incorporated or referenced,
and cite the System as follows:

Natural Heritage Data System
Washington Department of Natural Resources and
Department.of Wildlife - Nongame Program
c/o Mail Stop EX-12
Olympia, Washington 98504

Al-I
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Laura Johnson
February 12, 1990
Page two

The information provided is not to be taken as a complete
inventory of the project area and does not eliminate the need or
responsibility to conduct more thorough research. If you have
further questions or concerns, please feel free to contact us at
(206) 586-1449.

Sincerely,

Thomas A. Cyra
Nongame Data Systems Biologist

C: Lee Stream
Ted Clausing
John Mankowski

Enclosure

A1-2
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Enclosure I

EmnT OCCURREiCE SUMMARY

Introduction

The Natural Heritage Data System was established by the State of Washington and
the Washington Natural Heritage Program of the Nature Conservancy. It is
currently maintained by the Heritage Program of the Washington Department of
Natural Resources and by the Mongame Wildlife Program of the Washington
Department of Wildlife.

The database is comprised of welement occurrences." An "element" is a natural
feature of particular interest because it is exemplary, unique, or endangered
on a statewide or national basis. An element can be a plant community, special
plant, or special animal species. An "element occurrence" is a reported or
confirmed locality of a native vegetation community, or of significan habitat
for a plant or animal species of concern. Information on element occurrences
in the state is collected from herbarium and museum specimens, scientific
literature, knowledgeable individuals, and field investigations. This
information is compiled in the Natural Heritage Data System for use in land-use
planning and evaluating the status of Washington's natural features.

This enclosure summarizes the special animal occurrences reported within or
adjacent to the study area and catalogued in the Natural Heritage Data System.
The Washington Natural Heritage Program manages similar information concerning
special plants and plant communities.

Format

The Element Occurrence Summary table lists those special animals that have been
reported to occur in or adjacent to the area specified in your inforrv
request.

- The first column lists the U.S. Geological Service (USGS) topogr
quadrangle.

- The second column lists the township, range, and section.

- The third column, entitled "conf." (confirmation), lists a code
indicating the specificaity of the locations recorded for each element
occurrence.

Confirmation Codes

C - The location of the element occurrence is known to within a 1/4-mile
radius. In addition, the locality has been confirmed.

U - The location of the element occurrence is known to within a 1/4-mile
radius, but at this time has not been confirmed.

-I-
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- The fifth column, entitled "Crit." (Criteria), lists codes that indicate

the specific criterion/criteria used to evaluate whether a habitat

location is significant to the species.

Element Occurrence Criteria for Special Animals

10 Individual occurrence - Any record of the species constitutes a

a, special animal occurrence.

HC Herptile Concentration - Five or more individuals present in the

same location.

CR Colonial roosts

B Evidence of breeding - nest, young or eggs, adult visiting probable

nest site, nest building activity (i.e., carrying nest material),

breeding display, agitated behavior and distraction display (i.e.,

feigning injury).

RI Regular individual occurrences at the same location - Observations
of less than 10 individuals that have been made during at least

three different years, not necessarily consecutive.

RSC Regular small concentrations - during migration, breeding or winter

season of over 70 individuals observed during at least three
different years, not necessarily consecutive.

Coments

The enclosed information represents the reported element occurrences currently
catalogued in the Natural Heritage Data System. The Data System is constantly

updated as more current and historic information on element occurrences in the
state are reported. Consequently, some of the element occurrences reported to
occur historically within the study area may no longer be present. Likewise,
areas within the study boundary for which element occurrences have not yet been
reported, nevertheless, may support special animal species.

Finally, if information is needed on specific plant comunity or spezial plant
occurrences within the study area, please contact the Washington Natural
Heritage Program, (206) 753-2449. For additional information on specific
special animal occurrences, please contact the Washington Department of
Wildlife Program, (206) 586-1449.

-3-
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BENTON-FRANFEIN HEALTH DEPARTMENT
506 McKenzie
Richland, WA 99352

SUBJECT: RICHLAND LANDFILL GROUND WATER WELLS TEST RESULTS

Gentlemen:

Attached are the test results for samples from the four ground
water wells at the City's landfill. The samples were collected on

3-13-89 and 5-15-89.

If you have any questions, please call me at 943-9161, extension
236.

Sincerely,

MICHAEL L. GILLUM
Associate Engineer

MLG:mel

Attachments

C: DOE
Stan Arlt
Mark Bauer
Don Dawson
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REPORT # 7777tITY OF RICHILAND
Attna Mike Gillum

POBOX 190
RICHLAND, WA 99352

Samples:
Collected:
3ecdived:

ANALYSIS

Conductivity (urhos/cm)

SPH
Chloride

Nitrate

Nitrite

Ammonia

Sulfate

Iron

Zinc

.anzanese

Chemical 0o'ygen demand

Total Organic Carbon

Total coliform bacteria

Fecal coliforn bacteria

Certified by:

Paul 3. Stevens
Microbiologist/Biochemist
IAB DIRECTOR (EPA/031rn /31)

COEFICAL LABORATCRY REPORT
06-09-89 ***

Water from test wells, 1,2,3,4

05-15-q9 by D.3.D.
05-16-89 by P3S

TThOfl

120.1

150.1

325.3
353.3
352.1

350.1

375.4
236.1

289.1

243.1

410.1

415.1

EPA-1P N

EPA-!Pll

Well #1

550.
7.6 pH

8.0 ppm

1.59

< 0.1

0.03
27.8

< 0.005
< 0.005

0.007
* 7.0

< 3 <

<2/100mIs

<2/l0omls

Well .2

275.

8.0 p:

5.0 ppm

0.70

<0.1

0.05
26.4

<0.005

<0.005

<0.005

7.0

<2/100mls

<2/100mils

Well 92

350.
7.3 SH

11.0 tpm

2. 9>
< 0.1

0.005

34.6

<0.005

<0.005

<0.005

< 7.0

<3
<2/100mls

<2/OOmls

Well #4

310.

7.9 p-

"s.5 pp-

1.40

< 0.1

0.05

28.5

<0.005

<0.005

<0. 005

< 7.0

< 3
<2/100mlE

<2/1 Omls

All test results meet drinking water standards.

< less than or none detected
ppm parts per million or milligrams Der liter

AI-7

Water, rood & Research Lab, -nc.
Laboratory: 13035 SW. PNM ?t rd. Oregon 9 223
Mailing Address: P.O. Box 19700, Portland, 01 egon 97 19

Telephone (503) 639-9311



Water, Iood &jpjarch Lab, Inc.
Laboratory 13035 SW UHw., Tigard Oregon 97223
Mailing Address P.O. Box 19700. Portland. Oregon 97219

Telephone (503) 639-9311

REPORT ,4 7501CITY 0? PICHILAN
Attn: Pike Gillum

P.O. BOX 190
RICHLAND, WA 99352

CHErMICAL LABORATORY REPORT
** ** 03-28-89 +

Samplest
Collectedi
Received:

AYALYSIS

Stecific Conductlvitv

Chloride

Pitrate

Nitrite

Ammonia ritroren

Sulfate

Iron

Zinc

Y'anganese

Chemic.?. oygen demandM

Total organic carbon

Total coliform /100mls

Feca.I coliform / 100mls

Landf ill
03-13-89
13-1 L-L.9

120.1

325.3

352.1

350.1

375.4
236.1

289.1

243.1

trp,.

test well samples
0700 to 0745 hrs
by PBS

Well #1

440.0

7.5

0.53

< 3.05
0.06

19.9

< 0.005

0.200

0.018

< 3.0

< 2

< 2

(#1,2,3.4)

Well #2

220.0

7.0

0.52

< 0.05

0.08

1L.8

< 0.005

0.017

< 0.005

< -. 0

< 3.0

Well 3 dell

330.2

0.77

< 0.05

0.05

21.1

S0.0u3

0.C111

< 0.005

13.0

< 3.0

< 2

< 2

275.0
4.

0.t

< C.C

O.C

17.7

< O.C

0.C

< 0.C

< 4.C

< 3.C

< 2

< 2

Cert ed oy:

SAUL B. STEVENS
Microbiolog4st/iochemist
:AB DIRECTOR (EPA/OSID #31)

< less than or none detected

ppm Parts per million or millIgrams per :

A1-8
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LANDFILL MONITORING WELLS

Test Results

Welt #1 Well #2 WelL 93 Wel t 4 Units

TEMPERATURE 7-23-87
7-27-87
4-28-88
7-27-88

12-19-88

pH 7-23-87
7-27-87
4-28-88
7-27-88

12-19-88
6-09-89

CONDUCTIVITY

CHLORIDE

NITRATE

NITRITE

AMON IA - N

SULFATE

7-23-87
7-27-87
4-28-88 (FieLd)
4-28-88 (Lab)
7-27-88
12-19-88 (Field)
12-19-88 (Lab)
3-28-89
6-09-89

7-23-87
4-28-88
7-27-8

12-19-88
3-28-89
6-09-89

7-23-87
4-28-88
7-27-88

12-19-88
3-28-89
6-09-89

7-23-87
4-28-88
7-27-88

12-19-88
3-28-89
6-09-89

7-23-87
4-28-88
7-27-88

12-19-88
3-28-89
6-09-89

7-23-87
4-28-88
7-27-88

12-19-88
3-28-89
6-09-89

Test Test Date

16.4
16.6
18.0
23.4
17.7

7.13
7.31
7.30
7.40
7.30
7.60

17.0
17.5
18.0
21.3
17.7

7.62
7.69
7.80
8.00
8.00
8.00

240
240
260
290
250
260
210
220
275

6.31
6.07
5.63
8.0
7.0
5.0

0.63
0.69
0.70
0.50
0.52
0.70

'0.3
<0.3
<0.3
<0.1
<0.05
<0.1

<0.05
<0.05
'0.05
0.06
0.08
0.05

19.37
18.02
19.03
13.6
14.8
26.4

0 Cent.16.5
17.5
19.0
23.6
17.0

7.44
7.20
7.80
8.20
8.00
7.80

340
325
230
396
280
375
320
330
350

10.33
10.92
9.79

10.5
14.0
11.0

1.45
1.5
1.61
0.70
0.7?
2.30

<0.3
<0.3
<0.3
'0.1
'0.05
<0.1

<0.05
<0.05
<0.05
0.05
0.05
0.06

24.28
24.38
25.96
19.4
21.1
34.6

Micro-
mhos

PPM

PPM

PPM

PPM

PPM

16.6
16.7
19.0
23.4
16.6

7.58
7.62
7.60
7.90
8.00
7.90

290
280
220
344
280
320
260
275
310

6.43
6.86
6.92
7.5
4.5
4.5

0.98
0.95
0.996
0.6!

1.40

:0.3
0.3

<0, 3
<0.1

<0.05

<0.1

'0.05
<0.05
<0.05
0.06
0.06
0.05

20.23
19.31
20.23
14.1
17.7
28.5

420
440
460
542
490
440
400
440
550

8.34
7.75
6.51
5.5
7.5
8.0

1.47
1.32
1.31
0.70
0.53
1.59

<0.3
<0.3
<0.3
'0.1
<0.05
Qa. 1

'0.05
'0.05
'0.05
0.03
0.06
0.03

23.0
22.96
23.80
19.4
19.9
27.8

A1-9
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Test

DISSOLVED IRON

MANGANESE (Mn)

ZINC (Zn)

TOC

TOTAL COLIFORM

FECAL COLIFORM

VISUAL

Test Date

7-23-57
4-28-88
7-27-88
12-19-88
3-28-89
6-09-89

7-23-87
4-28-88
7-27-88
12-19-88
3-28-89
6-09-89

7-23-87
4-28-88
7-27-88

12-19-u
3-28-89
6-09-89

7-23-87
4-28-88
7-27-88
12-19-88
3-28-89
6-09-89

7-23-87
4-28-88
7-27-83
12-19-88
3-28-89
6-09-89

7-23-87
4-28-88
7-27-88

12-19-88
3-28-89
6-09-89

7-23-8/
4-28-88
7-27-88

12-19-88
3-28-89
6-19-89

7-23-87

7-27-87
4-28-8B

12-19-88

weit 1 Welt £2 Well £3

0.154
0.275
0.185
0.042

<0.005
<0.005

0.083
0.075
0.042

'0.005
0.018
0.007

<0.005
<0.005
0.007

<O.O005
0.200

<0.005

449
<10
<10

8
<4.0

<7.0

<1
<1

<1
<3
<3.0
'3.0

9.2
'2.2
<2.2
<2
2

<2

2.2
2.2

'2.2
'2
<2
<2

0.710
0.916
0.484
0.244

'0.005
<0.005

0.034
0.057
0.034

'0.005
<0.005
<0.005

0.012
0.013
0.014

4.005
0.017
0.005

<10
<10
16
<".0

7.0

<1
<1
<1
'3
<3.0
<3.0

'2.2
'2.2
'2.2
<2
<2
<2

'2.2
<2.2
'2.2
<2
<2
c2

0.814
0.290
0. 115

<0.005
<0.005
<0.005

0.061
0.082
0.033

<0.005
<0.005
<O. 005

0.006
0.011
0.007

<0.005
0.014

<0.005

345
'10
<10
8

13.0
'7.0

<1
<1
1.99

<3
<3.0
'3.0

'2.?
<2.
<2.2
'2
<2
, I

<2.,
<2.9

<2
<2
'2

Clear Turbid Very
Turbid

Clear Turbid Turbid
Clear Clear Ctou4yt

then
cleared

Clear Clear Clear

Al-10

Welt 4.

'0.050
'0.030
0.046
'0.005
<0.005
<0.005

'0.005
<0.005
,0.005
0.005
0.005

<0.005

<0.005
0.008
0.009

<0.005
0.056

<0.005

64
10

<10

4
<4 .0
<7.0

<1

<1

<1

<3
'3.0
<3.0

'2.2
<2.2
<2.2
<2
'2
<2

Units

PPM

PPM

PPM

PPM

PPM

MPN

2.2
<2.2
<2.2
<2
<2
'2

Clear

C leer
Clear

Clear
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UHANFORD ENVIRONMENTAL

HEALTH FOUNDATION

il 13, 1990

tinghouse Hanford Company
N R3-54

n: P. Bartley

BULK SAMPLE ANALYSIS FOR FIBER CONTENT - HORN RAPIDS LAND FILL

CO 15175

The nine soil samples received February 26, 1990, have been analyzed for fiber
content using polarized light microscopy and dispersion staining in accordance
with 40 CFR Ch, 1 (1-1-87 Ed.) Part 763, Subpart F, App. A. None of the
samples contained asbestos. The results are attached.

Reported fiber percentages for samples and sample layers are based on the
samples as received by the laboratory. The laboratory cannot verify that
these values are representative of the original material sampled.

Hanford Environmental Health Foundation is accredited by the National
Institute of Standards and Technology (NIST), National Voluntary Laboratory
Accreditation Program (NVLAP), to analyze bulk samples for asbestos content.
This accreditation does not constitute approval or endorsement of analytical
results by NIST nor does it apply to other analyses performed by this
laboratory.

If there are questions concerning
signatory listed below.

this report, please contact the approved

twazzt4 i Vf ,&tA-9
G. B. Thomas
Environmental Health Sciences

M. K. Hamilton, CIH
Laboratory Director
Environmental Health
(Approved Signatory)

ac

cc: R. M. Mitchell
MSIN H4-55

r. 0. GOK 100. ACHL ANO. WASMHNGTON 91362
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re ;
pril 13, 1990

BULK SAMPLE ANALYSIS FOR FIBER CONTENT - HORN RAPIDS LAND FILL

sample .D.

AH226

AH227

AH228

AH229

AH230

AH231

AH232

AH233

AH234

Description

Dark brown fibrous dirt with rocks

Dark brown fibrous dirt with rocks

Brown fibrous dirt with rocks

Brown fibrous dirt

Brown fibrous dirt

Fine brown fibrous gravel

Brown grainy fibrous dirt

Brown grainy fibrous dirt

Brown fibrous dirt with rocks

Fiber Content

5-10% cellulose

<1% cellulose

<1% cellulose

5-10% fiberglass

2-5% synthetic

<1% cellulose

<1% cellulose

<1% cellulose

1-5% cel'ulose

Note: Negative soil results should not be consi
of asbestos from the sampled site.

dered conclusive proof of the absence

Accredited by the National Institute of Stardards and Technology, National Voluntary
Laboratory Accreditation Proram, for bulk asbestos analysis using PLl.

Al-12
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ADVANCED NUCLEAR FLELS CORPORATION

2,' NORS RAOSJ ROAO Po OX 13 RhCMLAND WA 1032-0130
(509. 375-&X TitEr !!,2870

REGULATOPY COMPLIANCE

January 12, 1990
SRL:90:003

Washington State Department of Ecology
Attn: Mr. Chuck Cline
Mail Stop PV-11
Olympia, WA 98504

Dear Mr. Cline:

TEST WELL DATA

Please find enclosed the
data that you requested.
1990 to Maryanne Olascaga

Advanced Nuclear Fuels Corporation (ANF)
This data was also requested and sent on
of Westinghouse Hanford.

test well
January 9,

Very truly yours,

Stephen R. Lockhaven, Specialist
Industrial Regulations
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-' I,
I.-

A $
Al-13

r C
etc
rtr

-s <
rt

~4 =
0.

nun

C-)

-"a
et*~
- =

C,
rr Ct
o a
0
-z
Cc

(C C,

Ct

C--,

= m
cc
-5-

1< ~

-n
tN) C
-~1

-c

t0

C



DOFiRL-90-18 XX-514, Rev.

Horn Rapids Road

@9,5

17

, r
~.- t- Vrrir

ci ;r m)

A- X- x

Lagoon

So. 2

Lagoon
No. 3

I - I
I2

Lagoon

No. 4

.13

X- r-- r-

.3

,7

Figure 1-6 Lagoon Test Well Locations

Al-14

I/'

K *14

"4

09

(2-

2

.8

V

Laoce,
A 5 LA

.21
K 

I

I

- w - - U - - x



DOE/RL- 90-18

I

L
I

L
I

I

p

S

I
9:

a

1%

WELL 0l

Alpha
pCi/LYr/Otr

81/f
81/2
81/3
81/4

82/1
82/2
82/3
82/4

83/I
83/2
83/3
83/4

84/I1
84/2
84/3
84/4

Beta F
pCilL PPM

24.4
46.4
91.7

55.6
29.2
18.0
30.4

or. T

*A 3.

3

' .I

5.20
5.10
7.60

11.20

21.80
9.70
6.00

11.70

4.00
6.00
4.80
2.90

3.80
4.00
5.00
4.00

4.00
2.00
2.90
6.20

C,

Z.

NO3
PPM

68
79
38
27

72
63
49
81

99
81
60
52

52

53

71

64

-4

S. '..l I
A, 4.

ppm

72
81
26
30

73
94

107
108

72
69
35
46

49

29

90

&ta

I,

.h-J.~ I

a,

4

,-,a C.

.1
1%

9~7

4,- Z

*1--

- V.,.'
4

.

Al-15

U
pprn

<0.1

<0.I
<0.1

24.4
8.7
9.9

11.1
12.1
8.0

42.4

<0.
<0.
<0.
<0.

<0.
<0.
<0.
<0.

<0.1

85/1
85/2
85/3
85/4

XN-NF-14, Rev. I
Page B-6

'.
71.1

I/i

r b/

*? *

C-,/,

sl.-9

S
iN

d.



DOF/RL-90-18

XtN-NF-14, Rev. I
Page B-7

WELL 92

Beta

I
4

I
Yr/Otr

1/I
81/2
81/3
81/4

82/1
82/2
82/3
82/A

33/383/353/4

34/2
F4/3
84/4

85/2
85/3
85/4

a4/A
t4

t7

"A-
* 7/

Alpha
pCi/L

2a
.7

.6

.2

N03

34
65
42
I8

34
37
33
39

65
57
is
6

NH3

145
147
85
85

99
III,
102

20

163
108

55
4"

60

F

14.00
9.70
7.00
6.50

18.0
11.60
7.10
8.00

8.50
3.30
4.50
4.10

7.60
7.20
7.00
7.00

7.50
4.00
8.40
5.20

4.-46 it.1

saw
a.7

J? t

823

is

dwj7
4'

43 j-

(PA C

r-
I.-

.

U

Co. I
Co. I
<0.1I
<0.lI

<0. I
<0.1
<0.
<0.1

<0.
<0.1
<0.1
<0.I

<0.1
77.6
61.1
68.1

70.1
87.3
50.3
30.4

J53.7

3 .2
3 2-r.

44

43

57

69

J2

148
131
III

91.1
281.0
98.3
86.2

Aw.f

3q.-

is.,4

.51.3

'4.'
ai. I

It L

0J'7

~' 'r

i

17 4

/d./

',gm. r

Al-16



DOE/RL-90-18

K-
XN-NF-14, Rev.

Page B-8

WELL #3

2 Alpha
- pCi/LYr/Qtr

81/1
81/2
81/3
81/4

82/1
82/2
82/3
82/4

83/1
83/2
83/3
83/4

84/1
84/2
84/3
84/4

19.8
44.1
9.2
6.6

V. i

4.1

.46

'4V
A.,r

a 3

Betc
pCi/L

40.6
19.9
31.7

48.5
24.5
22.4
2.2

/7. L

a4.1

10

AI-17

I
U

mM

Co. I
C0. I
(0.1
<0. I

<0.1
<0. I
<0.1
<0. I

<0.:
<0.:
<0.l
<0.1

<0.t

F
gErn

0.92
0.80
0.54
0.46

0.52
0.81
0.56
0.40

1.30
0.65
0.41
0.45

0.46
0.50
1.00
6.00

0.80
1.50

0.50
0.48

a

'.4

.4-,

Ay1

44' Wg/

Ct.?

71

5.1
5.6
I 1.6

85/1
85/2
85/3
85/4

t7c

Olt/

6 A/

-

3 3
I.7

b 1/

a A

J, a. /



DOFRL-90-18

F
I
~6

29.1
33.1
19.5
19.8

it. 
il. 11

AlI.8
'vs. V

Af-1

F

0.83
0.63
0.68
0.65

0.45
0.67
0.39
0.43

0.91
0.37
0.36
0.42

0.35
0.40
0.70
0.50

0.70
2.00
0.50
0.45

.e

-s

.4
.35

4''3

a;.,

A'_ f

.t. 7

3/
'1'
3

'7

-LI

.4
'.4

XN-NF-14. Rev. I
Page B-9

WELL #4

Yr/UTt

81/1
91/2
?1/3
Il4

P 1
2"2
2

U

<0.t
<0.I<0. I
<0. I
<0. I

<0. I
<0. I
<0. I

<0. I

<0. I
<0. I
<0. I
<0.1

<0.lI

Ii
A

I
&

I
I
U

U

I

Alpha
pCi/L

46.4
5.0
7. I

6.9
.9.9
7.6
3.9

. L

1.3

2.2

24G

2.7

2.1

.?

4

i'r

Y !tI

Beta
pCi/L

28.6
26.2
26.7



DOE/RL90-18

I

F
WELL 05

Alpha
pCOI/L

U
CO.

<CO.)

tr/wir

81/1
81/2
81/3
21/4

Beta
pCi/L

32/I
-2/2
-2/3
2/4

3/1
3/2
3/3
'3/4

4/1
/2
4/3

,4/4

/I
5,'2

R5/3
e5/4

F

0.51
0.28
0.29
0.31

0.27
0.60
0.27
0.41

0.85
0.40
0.28
0.28

0.35
0.45
14.0
0.30

0.40
0.50
0.30
0.2i1

.2

.7

-3

-3

32.9
28.8
5.54

38.9
10.7
10.4
8.8

.Q

4-.4

1. L-

a .3. L
S.3

3.2
3.3
1.8

7.8
1.4
0.2
0.03

. 61

.23

.4Vs

t.I

.17
k

2,1

Al-19

XN-NF-14. Rev. I
Page B-10

MA .



DOF/RL-90-18

r

Alpha
YrIQtr

81/1
81/2
81/3
81/4

i2/1
22/2

2/2
2/3

3/1
3/2
3/3

M2I
- 3

5/2
u5/3
tS/4

tg'

no

rO

rV/

.tq

XN-NF-14. Rev. I
Page B- I I

WELL 96

U
PP m

<0. I
<0.'
<0.I
<0. i

<0.l
<0.I
<0.1
<0.1

<0. I
<0. I
<0.I
<0.I

<0. I

Beta
pCI/L

8.3
3.4
4.4

.3

.3

F

0.51
0.54
0.25
0.33

0.53
0.49
0.30
0.34

0.83
4.80
0.30
0.40

0.39
0.60
0.40
0.30

0.80
1.30
0.50
0.30

.3
-.3

.3

10.7
9.0

27.2

23.1
14.6
11.0
14.3

s .32.0,

'.2

'3

5.7

8.8
6.7
0.1
5.4

2. s'-
A-.-

J-14

t.

P.O
C.9,

p1-4

a,.1

A1-20

I



DOE/RL-90-18

XN-NF-14, Rev. I
Poge B-12

WELL 97

U

0323

<0.I
<0. I
<0.l
<..

<0.1
<0.1
<0. I
<0.1

<0.I1
<0.1
<0.1
<0.1

<0.I

t7/

1$

8
I

Alpho
Eill.Yr/fir

61/1
81/2
81/3
81/4

82/1
82/2
82/3
82/4

83/1
83/2
83/3
83/4

84/1
84/2
84/3
84/4

85/
85/2
85/3
85/4

"A /

Beta
pCi/L

5.1
4.5
5.7

5.0
5.9
7.0
5.3

61~ 7
.r
ft.9

m.-7

I. Sr

F
PO2M

0.39
0.28
0.35
0.38

0.42
0.48
0.31
0.37

1.53
0.50
0.33
0.40

0.39
0.47
0.70
0.40

0.70
0.70
0.30
0.30

.I

.2.

.- tI

~1~

.1~

2.

I.

.5

Al-21

2.2
2.6
3.1

3.2
3.9
2.0
2.0

*71

o-7

wmmmm

I



DOE/RL-9048

F
WELL #9

U Alpha

I,
q

I
I

'I

I
C

II
4)

I

Beta
pci/L

F

4;*2

.4!

NO 3

75
75
40
37

47
64
53
56

58
67
48
I 1

21

86

94

75

J7

4'V.7

I.

jar

I.-

32.(

'iT

'7i

-IT

77.9

't.Y

C, ..

a0o..)

fit I

NH3
pKrr

193
129
112
90

107
164
131
130

132
120
96
95

105

178

84

14

?2

70

Al-22

XN-NF- 14, Rev. I
Page B-l3

'a

<0.1
<0.I

<0. I
<0.1
<0. I
<0.

<0.?
<0.I

* I
-2
.3

109.0

17.4

69.4

t .L

13

r4

f4 4

I V

"A
"46

04

#tL,

L

s v. S-

.1 .4. b

a rr

I

47.0

73.8

36.3

I

t



DOE/RL-90-18

XN-NF-14, Rev. I
Page B-14

WELL Il

It Alpha Beta F

0.51
0.46
0.38
0.38

0.45
0.62
0.37

<0.1 0.43

<0.1 0.62
<0. 1 0.50
<0.1 0.42
<0. 1 0.43

<0.1 0.34
1.3 7.5 0.38
2.1 5.0 0.70
4.3 5.0 0.40

3.9 9.0 1.00
4.6 9.1 0.60
0.1 6.6 0.30
2.7 3.9 0.30

s37 .'e.r
6-y7 -9 .S ..

t,'

n.H- -s'.r ..
t/p *.-7 ft. ?.

V D

A1-23



DOF/RL-9-I8rr-
WELL 012

Beta
ELLYrGir

81/I
81/2
81/3
81/4

82/I
82/2
82/3
82/4

83/I
83/2
83/3
83/4

84/I
84/2
84/3
84/4

F

0.60
0.39
0.39
0.40

0.49
0.65
0.40
0.33

0.61
0.55
0.35
0.57

0.41
3.00
0.60
0.40

1.00
1.00
0.30
0.23

6. I.

V-3

* 3

A1-24

1*

U
PPM

<0.2

<0.1
<0.1
<0.'
<0.2

<0.1
7.0
8.3
5.0

7.3
6.7
4.0
6.7

'.7

XN-NF-14, Rev. I
Page B-15

2

if

Alpha
- 2&

7.1
0.8

1.8

0.2
2.6
3.7
1.0

. f,
"'Cr

.3
.

.3

a.:

85/1
85/2
85/3
85/4

6

INA

4-+h.

I

I



- - DOF/RL-90-1a.- -

9

'4I:
1.

WELL #13

Alpha
=PCi/ -.

a

t.2

1-7

0.--"
.J

I.2.

Beta
pCi/L

41/1
41/2
W/3

i1/411

2/I

2<)

2 3
E3
I,4

3-
'-.rfr-

6..

Clr
AI-25

F

0.35
0.27
0.55
0.38

0.29
0.46
0.38
0.25

0.41
0.45
0.39
0.60

0.34
0.47
0.70

&:00-

:3

0. 1

NO3

2.6
3.2
2.1
1.4

2.5
3. 1
1.4
0.8

3.5
4.4
1.6
1.3

2.8

2.7

10.2

4-3
ifE"

0.19
0.02
0.19
0.53

0.33
0.12
0.16
0.22

0.10
0.90
0.35
0.67

0.11

0.16

0.74

5.6

.6.

A-4

I.q'

1.7

C.

* .3

'~1

*~ L
I *.~

* -'-V

6~ I

C.5
0.7

1.9

6.9
5.6
3.5
6.6

U
enn,

XN-NF- 14, Rev. I
Page B-16

I I

I:

a

4

2.1
2.6
3.1

4.3
3.0
1.6
1.8

If

,.q

<0.1

<0.1
<0.1
<0. i
<0.1

<0.1

~p

I



DOFRL-90-18

r
U

g[El

81/1381/ "SI/I

SI 4A

Beta

p ilL
. F
PP"M

a. -1
b'Is

11.6 S

1I 1

XN-NF-14, Rev. I
Page B-17

WELL 914

Alpha
PCI/t'

NO3

53
77
34
21

2 2
3

2 2

3

-3

t3

<0. I

<0.
<0.
<0.1
<0.1

<0.1

71
43
5B
84

86
Ill
170
72

BA
85

146
71

120

40
37
51
65

68
68
52
41

75

64

46

49

t

I
I
*1t
a-

25.0

68.0

55.0
ES/2
ES 3
35/

r4/
t~A

I8.0

25.0

23.0

38

46 V91 of

fry

8h

9i

'7a.r

~ 3.0
a

J., If13 SC

A r'. t.

'2.

9%

ow

Y9q

4.c

Al-26

I



DOE/RL-90-18

L
I

WELL 915

Beto
pCi/L

F
pp

52.0

80.0

34.0

,f4 L

IJ.o0

Qa.3

I'l L

fS.t

11. 1

.0

34

NOi

pp
NH3

225
123
134
129

80
65
39
22

46
61
41
31

54
51
11
39

64

53

85

49

S.0

n.

U41

101
123
135
160

94
90
69
87

73

122

1 DO

7--,t

1t. C

Al-27

XNNF-I14, Rev. I
Page B-18

Vr/(itr
V

pp
A'r.hc

- pCi/L

81/I
81/2
81/3
81/4

82/1
82/2
82/3
82/4

83/1
83/2
83/3
83/4

84/I1
84/2
84/3
84/4

<0.1

<0.1
<0. I
<O.I
<0. I

<0.1

88.0

82.0

29.0

'71.0

6f C43

65/I
85/2
85/3
85/4

t44j

r "p

st7AJim/

~4 7

0by

I

I 41q



DOE/RL-90-18

XN-NF-14, Rev. I
Page B-19

WELL 116

Beta rp" N03

24
13

Ii
Is

10.0

20.0

11.5

-a,7

,. y

7. /

/0.4

'i-.0

S.0

L

I. c

2.3

.r., 

1.4

1.8

1.1

2.3

I. /

,. g

F. 7

2s3

Al-28

I.
IL
* I.

41
0.90
1.2
1.5

1.4

p~i/L

U
Yk/Gtr

81/1
81/2
81/3
81/4

<0.1
<0.1

<0.1
<0. I
<0.1
<0.1

<0.1

43
72

36
32
43
38

33

54

44

82/1
82/2
82/3
82/4

83/1
83/2
83/3
83/4

84/I
84/2
84/3
84/4

85/1
85/2
85/3
85/4

07/6

. 1

b k

ell

2.3

4.9

0.9

*- a1.

9/l77

*-.S

3,.1

, ,~J

.lt' A

1. S



DOE/RL-90-18.9

I
[I

WELL 019

U Alpha
flrn npQi

Beta
DC a/L

81/2
81/3
81/4

32/
32/2
32/3
32/4

33/1
33/2
33/3
43/4

34 / 234/2
34/3
34/4

I. J
5-L

1J.4

7. L

-. a

~7

f.r
43

A1-29

r
XN-NF-14, Rev. I
Page B-20

Li

5.5
5.0
4.4

9.3
19.1
19.0
11.5

<0.1

<0.I
<0.I
<0.I
<0.I

<0.1

F

0.46

1.70
0.55
0.40
0.55

0.43
3.00
2.00
0.30

1.50
2.00
0.20
0.20

&.3

6.3

9

D.3

0.3

0.3

0.4
0.30.9j

85/1
85/2
85/3
85/4

8"A

4.2
2.8
1.0

4.9
.4.1
4.5
4.0

L

a.2

.'7

.f

3 1

J11

I
A
ft
L



DOE/RL-90-18

XN-NF-14, Rev. I
Poge B-21

- WELL 020

Beta
pCi/LYr/lGtr

81/1
8112
81/3
81/4

82/1
82/2
32/3
32/4

33/1
33/2
13/3
33/4

34/4

Alphn
- pCij;

Al-30

r

U

<0.1

<0.
<0.
<0.I
<0.

<0. I
4.8
3.2
5.9

I 1.0
19.0
8.9
4. 1

4.L

fI

'a.

7.7

-. R

.;r 3
a.1
7.0
.t. T

4

-I

I
F

Pr

0.35

0.50
0.50
0.35
0.41

0.37
1.00
1.00
0.40

1.00
C.70
0.30
0.30

0.3

0.3
0.3
.a

0-3
C.Y

*

I e

35/1
15/2
85/3
85/4

f'4

"A

E 7A

IF il

2.2
0.8
1.5

3.8
2.4
2.8
3. I

-. 7

.7
. r

1. /



___ DOF/RL-9Q-18

XN-NF-14, Rev. I
Page B-22

F
U!:

0.80
0.35
0.51

0.41

LI

*5~

r
WELL #21

U
Wen

Afrhbo
ALCi/Lh

Beto
& LriOtr

SI/I
81/2
81/3
81/4

32/1
32/2
32/3
32/4

33/I
3/2

'3/3
'3/4

42
/3

<0.I
<0.1
<0.1
<0.I

<0.!

I..

1.00
0.40

0.50
0.80
0.30
0.30

. x
0.2.

0-3

0.3

0Y
03

' ../

I.I

I.
I.

I

5/1
25/2
85/3
85/4

3.2
2.4
1.6

4.1
2.5
2.6
3.5

r4/
t /c

vys

8.2
5.9
7.1

17.1
24.0

4.0
4.0

j. 7

"a V2.4
d-

I. .j

A.94

2 7

v.9

.5. 7
J. I

'VI

A1-31

I



DOE/RL-994& - - -

*1~

b

N

a
C
C
C-, ~

-J

2 0(;

O-C

k 0

a

a
.-0tEC~ 4-

0 Z TV £

K OlIVE

0

mLii--

I
0

BEZEL

a

00 -cg 

-
- ---

A-------2

Al-32

I E

V
JL

w

I
I
11

PC
0



- -

/

/

>4/
Ti

A
4,

7
'4

1W14

r

t-us#

/
AP

4b"

*TW 2

- t .LAGC'

/
0)

A,* 0
ii, 0
A) tb~
IsV

,1W4 49'V

TW8

H Li [1- i L

2LANN~l4

0 T

,"Ly I

40

1

or, t GO

TV I
0

Oy W Is

&
-A

w
IA

/0

L4AGOON 3
TV 1

~~/

B



DOE/RL-90-18

WASHINGTON STATE DEPARTMENT OF

Natural Resources
IS W BRIAN E YL

Commssioner 01 Publc 3anc

Fchruiry 6, 1990
D cOLYMPIA. WA ;85C

Laura Johnson (AR 1990
Golder Associates, Inc. Golder Associates
4104 - 148th Ave NE
Redmond, WA 98052

Subject: Proposed Project in Benton County,
Township 10 North, Range 28 East
Section 15 and the Eastern Half of Sections 22 and 27

We've searched the Natural Heritage Data System for information on significant

natural features in your study area. Currently, we have no records for rare

plants, high quality native plant communities or native wetlands in the
vicinity of your project.

The Natural Heritage Data System is a cooperative effort between the
Department of Natural Resources' Washington Natural Heritage Program and the
Department of Wildlife's Nongame Program. The Washington Natural Heritage
Program is responsible for information on the state's endangered, threatened,
and sensitive plants as well as high quality native plant communities and
wetlands. The Nongame Program manages and interprets data on wildlife species
of concern in the state. For information on animals of concern in the state,
please contact the Nongame Program, Washington Department of Wildlife,
Mail Stop: EX-12, Olympia, WA 98504.

The Natural Heritage Data System is not a complete inventory of Washington's
natural features. Many areas of the state have never been thoroughly
surveyed. There may be significant natural features in your study area that
we don't yet know about. This response should not be regarded as a final
statement on the natural features of the areas being considered and doesn't
eliminate the need or responsibility for detailed on-site surveys.

I hope you'll find this information helpful.

Sincerely,

Nancy Sprague, Assistant Data Manager
Washington Natural Heritage Program
Division of Land & Water Conservation
Mail Stop: EX-13
Olympia, WA 98504
(206) 753-2449
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August 20, 1986

HANFORD ENVIRONMENTAL
HEALTH FOUNDATION

Co.,.

Pacific Northwest Laboratory
Sigma 5
3000 Area

Attn: C. Bishop

WATER SAMPLES ANALYSES

The results of the analysis of water samples received during the month of
July, 1986, are on the following table. Analyses were done in accordance witn
Standard Methods for the Analysis of Water and Wastewater, 16th Ed.

If you have any questions concerning this report, please contact Environmental
Health Sciences.

P. A. Thurman
Environmental Health Sciences

lmk

Attachment

is
. O X100. 31CMLANO. WAItNGITON *93n2
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SUMMARY

July lB thru July 25, 1986 Eleven wells on and near the

1100 and 3000 Areas on the Hanford site were sampled for

petrochemicals, herbicides, pesticides and various cations

and ions. This was to determine if the ground water beneath

the areas was contaminated by past and/or present activities

on or near the Hanford site. This was a pilot project and

sampling was very limited. Although some chemicals were

found in the samples at generally low levels, many others

were either not present or present at levels below the

detection limits. Further sampling is needed to determine

concentration levels and sources.

INTRODUCTION

The following ground-water quality study was undertaken

by Pacific Northwest Laboratory (PNL) for the U.S.

Department of Energy (DOE). The "1100 and 3000 Area Study"

was identified as Task 8 under the Hazardous Materials

Monitoring Project. The objective of this pilot study were

primarily to determine which, if any hazardous chemicals are

present in the ground water beneath the study area and

secondarily to better define the local hydrology. Figure

one is a map of the study area indicating sites of potential

contamination and potential sampling wells.

Since this was a pilot project, only one sampling for

chemicali was done in each well. While this is enough to

A-37
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detect the presents of chemicals 'in measurable quantities,

it is not enough to make conclusive determinations

concerning the concentrations of those chemicals. Those

determinations will be left to follow-up studies.

BACKGROUND

Since the 1940's various locations within the 1100 and

3000 Areas of the.Hanford Site have been used as sites for

collection, storage and disposal of potentially hazardous

chemicals. Equipment maintenance shops and gasoline

stations presently operated by J. A. Jones Construction

Company (JAJ) and Rockwell Hanford Operations (RHO) (Figure

One) have generated waste oils, battery acid and cleaning

solvents. Gasoline and other fuels have been stored in

underground tanks.

From 1954 to 19S4, disposal practices have included

collecting waste oils and either dumping them on the ground

or spraying small quantities in the air (letter *R85-0795 to

Dr. Don Elle of BOA from HA Hacrer of RHO, dated 2-26-851.

Other chemicals, such as those used in the radiography-

photography lab in the 3000 Area, have been disposed of

through the city sewer system (Krupin 1985).

Agricultural activities within the 3900 Area may have

allowed pesticides and herbicides to escape into the ground

water. The agricultural sites, primarily used for alfalfa

hay production, have been cultivated for a number of years.

Al-38 
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Thi old Army Corps of Engineers dump and Exxon-Nuclear

facilities also have the potential to chemically contaminate

the ground water under the study area.

While past land usage in the study area proper may have

provided sources of potential ground-water contamination,

other sources peripheral to the 1100 and 3fl0 Areas may also

have introduced hazardous chemicals to the area's ground

water. These include a site which adjoins JAJ and the North

Richland Well Field where the City of Richland currently

stores herbicides and pesticides. The Richland sanitary

landfill, located to the west of the study area, is a

potential source of a variety of chemical contaminants. The

Lamb-Weston potato processing plant, southwest of the study

area, is another potential source of chemical contamination,

as are abandoned landfills which are also located to the

southwest. Figure one shows locations of all the above

except the abandoned landfills whose exact locations were

not identified.

HYDROLOGY SETTING

The geologic formations which underlie the study area

are, in ascending order, the Columbia River Basalt group,

the Ringold Formation, the Hanford formation and eclian

sediments. The Columbia River Basalt group, which is at

least several thousand feet thick, is bedrock. Overlying

the basalts is the Ringold Formation, that consists of semi-

consolidated sediments including bedded silts, quartz-rich

A1-39 
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sands 16d quartzite gravels. Thickness of the Ringold

Formation under the 1100 and 3000 Areas is approximately 150

feet (Lindberg and Bond 1979). The Hanford formation,

consisting of unconsolidated glaciofluvial sands and

gravels, overlies the Ringold Formation. Its thickness in

the study area varies considerably but is not greater than

150 feet. Surface sediments, generally less than ten feet

thick, are composed of ecolian sands that have been

stabilized by vegetation and recent alluvium.

Ground water in the North Richland and 1100 and 3000

study area is naturally recharged by the Yakima River and

generally flows eastward to discharge into the Columbia

River (Lindberg and Bond 1979). Water levels in both rivers

affect the elevation of the water table. This elevation is

also greatly influenced by artificial recharge.

In the study area the two most significant sources of

artificial recharge are irrigation water and the City of

Richland's infiltration system. The water level in well

699-S36-E13A (Figure 1) was monitored for most of June and

August and all of July with a continuous water-stage

recorder. During this time the water-table elevation

increased 3.31 ft. This increase seems to be of a regional

nature as indicated by increases in other nearby wells. It

is attributable, at least in part, to irrigation.

The City of Richland's infiltration system operates by

pumping water from the Columbia River into infiltration

Page 5 of 35
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ponds bfd allowing it to percolate into the aquifer.

Pumping from the river is regulated to limit mounding of the

ground water beneath the ponds. Subsequently, the water is

pumped from the aquifer and added to the Richland water

supply.

Lawn irrigation in North Richland significantly

influences the regional water table by adding in excess of

360 million gallons per 1000 acre area during irrigation

season (Myers and Thorne 1982). Waste water from industrial

sources such as the Lamb-Weston potato plant also increases

the ground-water level (Myers and Thorne 1982). In parts of

North Richland, the water table surfaces and drains into a

river-channel scar (Newcomb et al. 1972).

METHODS

The objectives of this study were achieved by

organizing the task into six major phasest 1) preliminary

survey of existing wells, 2) establishment of a sampling

network, 3) collection of ground-water samples, 4) biweekly

water-table measurements, 5) analysis of results, and 6)

preparation of a reviewed letter report.

Survey of Existing Wells

Many of the 1100 and 30 Area wells, drilled in the

1940's and 1950's at Hanford, were either covered and unused

or destroyed. Since many Hanford wells no longer exist, city

and private wells were sampled and/or measured to supplement
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the dat& set. Private wells became especially useful for

measuring the water table.

Establishment of Sampling Network

To establish a sampling network, several factors were

considered, 1) well location, 2) completion depth, 3)

accessibility, and 4) suitability for sampling. Figure 2

shows the locations of the eleven wells in the sampling

network.

Care was taken to include wells adjacent to and

upgradient from the study area so that chemicals present in

the ground water prior to its reaching the 1100 and 3000

Areas could be identified. The Off Road Vehicle Park (ORV)

well was included in the sampling network even though it did

not meet all of the above parameters. Although only

marginally acceptable for sampling purposes,it was used in

the absence of other accessible wells in that area. This

well taps ground water from several zones in the confined

aquifer within the basalts. Therefore, data from this well

are of limited value since comparison with data obtained

from the unconfined aquifer is inappropriate.

Sample Collection

Specific chemicals sought in ground-water analysis were

selected by considering primary drinking water standards (40

CFR 141), ground-water quality parameters (40 CFR 141), by

evaluation of historical and current chemical use, and by

Page 7 of 35
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advice- from chemists and scesi:ists who have studied ground

water in the Hanford area. In general, samples were

analyzed for anions, organics, metals, herbicides,

pesticides, and petrochemicals.

The eleven wells sampled varied from those with no

pumps to those with large turbine pumps (Table 1). Wells

without pumps were purged using a 1/2 horse-power Peabody

Barnes submersible pump with a garden hose for discharge.

The pump, washed prior to installation, was lowered by hand

into each of the five wells without pumps (wells 699-331-

E13, 699-S32-El3A, 3000-G, 699-S36-E13B and 300OD-1). A 20

minute standard purge time was selected. As each well was

purged, pH, temperature and conductivity readings were taken

every five minutes to ensure ground-water stabilization in

each well before sampling began. For most city wells with

turbine pumps pumping at rates in excess of 1,00 gpm,

several minutes running time was considered sufficient for

stabilization. Stabilization was achieved in all wells with

the exception of 699-S36-E13B.

Ground-water sampling commenced July 18, 1986 and

continued through July 25, 1986. Except for the

stabilization method described above, sampling was done in

accordance with the Procedures for the Hazardous Materials

Monitoring Project as documented in PNL-MA-580 (Earth

Science Dept. 1986). In accordance with these procedures, a

Page 8 of 35
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depth-td-water measurement was taken with a graduated steel

tape prior to purging.

After purging was completed and the pump removed from

the five wells (Table 1), a clean teflon bailer was lowered

into each well and rinsed twice with well water before

samples were drawn. Samples were collected from the top of

the water column where many contaminants have been found at

the Hanford site (Eddy, Myers and Raymond 1978). Sample

bottles were filled from the bailer according to the

previously mentioned procedures. Well 699-931-1 was purged

with its permanently installed submersible pump and sampled

using the bailer following the procedures outlined above.

After obtaining permission, samples were gathered from

the five city wells (3000-D, 3000-N, Athletic Park Complex

well, 1100-S and ORV) using the sampling port provided

because no direct access to the water down the borehole

exists.

Samples were analyzed by U.S. Testing Laboratory (UST

and Hanford Environmental Health Foundation (HEHF). Table 2

is a listing of chemicals analyzed by each laboratory along

with the detection limits. Samples were delivered to the

labs on the day of collection. Because sampling for this

project was done at the same time as the Resource

Conservation Recovery Act (RCRA) compliance sampling and

analysis was done at the RCRA program labs, quality control

samples done specifically fdr the RCRA compliance sampling

Page 9 of 35Al-44



DOE/RL- 90-18

9

were cbsiderbd sufficient to ens'ure analysis integrity.

Analysis results on blanks, spikes, and interlab comparisons

indicated a high level of quality control.

Water-table Measurement

Depth-to-water measurements were taken twice, about two

weeks apart. This data was used to construct water-table

maps (figures 3 and 4). Effort was made to take water-table

elevations in all wells on the same day. However, many of

the private wells were accessible only during evening hours

and, therefore, were measured up to several days following

measurement of Hanford and city wells.

Measurements were taken using a graduated steel tape

except in city wells and some private wells. Getting an

accurate depth-to-water measurement in city wells was

difficult since the measurement is calculated from pressure

in an air line that extends down the casing. The length of

these lines were unknown and some were thought to be leaking

pressure. Some of the data collected by pressure

measurement were not used in water-table map preparation. To

improve water-table measurement accuracy in the southern

part of the study area, measurements were made in private

wells. Most of the private wells were measured with an

electric tape because its small probe avoided problems

associated with the larger steel tape. Surface elevations

for private well locations were extrapolated from a

topographic map with a 10 foot interval.

A1-45 
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DISCUSSION OF RESULTS

Table 3 shows wells grouped by similar location and

lists their chemical concentrations. Well 699-931-1 was

assumed to supply background information characterizing the

water coming into the study area. Five other wells made up

two more groupings from which rough estimates of variation

within the ground water were obtained. These were 699-931-

E13 and 699-S32-E13A in one group and 3fl0-6, 3000-D and

3000-N (3000 group)in the other.

The sample concentrations indicate that the 3000 group,

which included two wells from the North Richland well field

(3000-D and 3000-N) respond differently for some chemical

constituents than the other wells in the study. Analysis

results for most chemical components in this group were

either below detection limits or present in very small

amounts. This probably reflects the introduction of

Columbia River water into ground water that has its origin

in the Yakima River.

The one sampling from well 699-S36-E13B appeared to be

atypical resulting from high sediment concentrations. As

per EPA guidance, samples were not filtered in order to

obtain total "recoverable" results. When compared with the

rest of the data, metal values in this well were generally

in the high range. It is probable that these values

resulted from the high sediment concentration in the ground-

water sample. This sample was not considered valid and its
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results-will bot be discussed further. To ensure this

problem does not reoccur, sampling procedures are being

changed so that two samples are collected for metal

analysis--one filtered and preserved, the other nonfiltered

and preserved.

All wells were sampled for nitrate, sulfate, fluoride,

chloride and phosphate. Of the remaining ten wells,

fluoride (in 6 of 10 samples), chloride (10 of 1S), nitrate

(8S Of 10), and sulfate (8 of 1) were found in the ground

water samples (Figure 5). Concentrations were generally low

reflecting Hanford background levels (reference needed).

Chloride was found in higher ( ).0005 ppm) concentrations in

the southern part of the study area (1100-B and the Athletic

Complex well) ranging from 26 to 50 ppm, with a median value

of 38 ppm. For the northern part of the study area (ORV,

699-S31-E13, 699-932-E13A wells), the range was 2.3 to 5.5

ppm with a median of 4.65 ppm. Concentrations in the 3000

group ranged from 0.8 to 1.1 ppm with a median of 0.85 ppm.

Higher nitrate concentrations formed a band (wells 699-

S31-1, 3000D-1, Athletic Complex, and 1100-8) tending from

the northwest to southeast through the study area. Outside

of the band (wells 699-831-E13, 699-832-E13A, the 3000

group, and ORV) concentrations ranged from not detectable

((.92) to 2.4 ppm. Within the band nitrates ranged from

12.5 to 165 ppm. The median was 27 ppm. Further sampling

and analysis is necessary to refine the estimate of the

Al47 Page 12 of 35
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distribition of the concentrationi levels and to establish

the source or sources.

Fluoride concentrations in all wells except ORY ranged

from undetectable ((0.1) to .34 ppm. Among the samples, the

ORV sample was high with 1.3 ppm.

Sulfate concentrations vary throughout the study area.

Concentrations range from undetectable ((.1) low to a high

of 40 ppm. No spatial pattern was evident.

All wells were sampled for volatile organics (VOC),

acid/base/neutral (semi-volatile) organics (ABN) and/or

herbicides and pesticides. The VOA and ABN are indicators

of the presence of petrochemicals. Methylene chloride (20

ppb) was found in the ground-water sample from 3000D-1, and

bis(2-ethylhexyl) phthalate (22 ppb) was present in the

sample from 931-1. Otherwise no petrochemicals, herbicides

or pesticides were detected in any of the samples. Total

Organic Halogen (TOX) and Total Organic Carbon (TOC)

generally fell within acceptable ranges U ppm)

(reference needed).

Samples were tested for the following metals: barium,

cadmium, chromium, silver, copper, mercury, sodium, nickel,

manganese, vanadium, aluminum, iron, lead and potassium. Of

these, barium (in 9 of JI samples), cadmium (5 of Ie),

manganese (4 of 10), sodium (10 of 10), potassium (IS of

10), and iron (5 of 10) were found to be present in the

Page 13 of 35
A1-48



DOE/RL-90-18
13

ground Water samples (figure 6). 'Concentrations for all

other metals were below detection limits.

The higher barium concentrations were located in the

same band that the higher nitrate values were found. Within

the band, barium values ranged from 0.47 ppm to 0.B3 ppm

with a median of .53 ppm. Outside the band, barium values

ranged from undetectable ((0.1 ppm) to 0.23 ppm with a

median of .15 ppm.

Samples from three wells (S32-E13A, 3000D-1 and 3000-G)

had the highest cadmium levels. These wells are located in

the northern half of the study area. Values range from

undetectable ((.005 ppm) to a high of 0.035 ppm with a

median of .0137 ppm.

. Lead traces were found on the northern perimeter of the

study area. Concentrations ranged from undetectable ((.0005

ppm) to 0.047 ppm with a median of 0.017 ppm. Throughout

most of the study area, lead concentrations were at levels

too low to detect.

Although potassium is present throughout the study

area, concentrations are thought to be Hanford background

levels. The "lanfbrd average" is about 5 ppm (Price, K.R.

1985). Potassium ranged from 5.1 to 13.2 ppm with a median

of 8.5 ppm. Within the 3000 group the range was .95 to 1.82

ppm with a median of 1.10 ppm.
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Cbncentrttions of sodium were found to be significantly

lower in the 3000 group also, ranging from 3.5 to 4.1 ppm.

Sodium concentrations in other parts of the area ranged from

17 to 72 ppm with a median value of 31.8 ppm. which reflects

the higher sodium concentrations found in the Yakima River

and therefore the ground water (Newcomb and others 1972).

Along the northern perimeter of the study area,

manganese was detected ranging from .055 to 1.0 ppm in the

samples. It was not detectable in samples from most of the

other wells.

Samples for coliform bacteria were drawn from six

wells. Well 3000-D tested positive at 2.2 total

coliform/100 mL which is the detection limit; all others

were negative.

Two water-table maps (Figures 2 and 3) of the 1100 and

3000 Study Areas and part of North Richland were prepared

from the water-level measurements taken during this study.

Both maps support the eastward flow of the ground water.

Both maps have cones of depression centered under the North

Richland well field indicating that water is being withdrawn

from some of the wells. The first map was constructed from

data collected during the two week period of July 21 thru

August 1, 1986 (figure 2). The second map (figure 3) was

drawn from data collected during the August 4 to August 15,

1986 period.

Page 15 of 35
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RECOMMENDATIONS

Even though the chemicals found in the ground-water

samples from the 110 and 300 study area were in what

generally appeared to be low concentrations, a follow-up

study is recommended. The objective of the follow-up study

should be to estimate concentration levels for chemical

constituents found in this study. If sources can be

established, that should also be an objective.

The following recommendations should considered if the

proposed study is conducted. 1) Well 636-13B should be

purged only until it has stabilized or allowed to recover

after being evacuated to avoid sediment collection with the

sample; 2) to obtain better control effort should be made to

sample and measure the monitoring wells around the Exxon-

Nuclear facilities; 3) if city wells are included in future

studies, another means should be found to measure depth-to-

water. Perhaps a canyon tape could be used for calibration

facilitating more accurate measurements; 4) more background

wells especially to the south and west of the 1100 and 3000

should be found or drilled; 5) if private wells are used, a

more accurate method of obtaining surface elevations needs

to be employed and well completion schedules need to be

obtained.
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6.017
(0.5

(6.6M5
(.6M5

(0.05
(S. 1

46.04
(6.663*

No
ND

(6.1101
(0.091

(6.5
NT

0.. Nethylene Chloride A93 2Eppb
*0. Inadequate sample

6.20
4.5

20.5

0.47
6.0046

6.16
20

9.8
6.7

0. "a
(0.5

(6.05
(6.4105
(0.05

(0. 1
(0.64

(M.6665

ND.'
ND

(0.6"1
(0.601

(0.5
NT

NT-
ND-

1.3
2.3
(6.2

(0.10

(0.01
42.8

9.6
(0.03

(9.05
(0.5

(G.615
(6. @05

(6.05
(6. 1

(6.64
(9.11105

0.94
4.6

(0.2
(1

3.21
6.035
0.055

43.7
7.8

1.67

0.047
(0.5

(.e15s
(1. 005
(0.05
(0.1

(6.64
(6.63*.

NT
ND "D

40.4116" (0.401
(6."16

(9.5 (6.05
PEG NEB

Not taken
None detected

0.34
50

165
5.9

0.83

(6.065

72
13

(0.63

(0.00
(0.5

(0.4105
(0.5
(0.05

(0. 1
(0.04

(a.6665

NT
ND

(8.401

(0.5
E&S

0.1
26
33
46

0.53
(M.OW65

(0.01
31

a.5
0.60

(9.65
(0.5

(6.665
(6.985
(0.96

(6. 1
(0.64

(1.1015

0.16
6

£2.5
16

6.23
6.612
0.35

37
5.1

1.69

(6.665
(0.5

(0.065

(0.305

(6.04
(6. 66

ND NDO"
(0.01 (0.4101

(10.011
(0.5 (6.5

NT NT

Units in parts per million

19.6
9736

-a

0.27
4.2

(0.2
13.6

1.2
(6.6665

1.63
25.4
13.2
16.8

(0.00
4.9

(1.405
(a.005
(0.65

(6. £
(6.64

(6. amf

ND
(0.001
(6.01

(6.5
NEG

-0

0
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4903 4904 4907

ehfhseeeeesbfeeoseesnse..
Tax i I
ToC i i

Inwduquate
S40 22ppb

SII
II
SII
SII

F
Cl

SG4

Ba
Cd
Hn
Na
K

Fe

Sample volume

Nethylune Chloride A93 2ppb
inadequate sample

Units in parts per billion

931-E3 S32-EI3A
4982 49M6

DRV
489A

S31-1
4666

ATH C
48"9

I W-w N6661
4901 4966

IPOUU*UO#O*UO*WssdIO*UsfsmueuOBO**OOOOOO*OOU6

6.4
42%6

(00
a0
450

2065

If#
t6

(00
3M
lAW

(39

(5
(45
(5
(5

(58
(see

(40
(0.5

NO
NT
RT

tse
NED

6.6
5762

(100
SON
356

I.

(ie
3700
95
(S3

(5

(5
(5

(50
(1W
(40

(6.5

NT
NT

(5W
pas

0.2
3748

1566

150
(0.5
(16

41"0

(30

'5
(500
(5
(5
(50

(1W
(40

(0.5

No
NT
NT

(5911
NEG

9.4
1608

6.5
1386

(100
55"
2400
4400

200
7.2
100

20100
706

329"

17
(500
(5
(5
(50

(100
(4.
(1'

M
ND
(I
(I

(500
NT

12.4.
1278

0.8

286
4566

12008
205"0

476
4.6
Ifis

200"0
9809
6766

a
(500

(5
(5
(5

(40
(0.5

NDOO
ND
(1
(3

(500
NT

0.6
-85.5

130
2300
(200

(1066

(1111
(0.5
(is

428W
96"
(30

(5
(5041

(5
(5

(50
(100

(40
(0.5

ND
(1.6*"

(5I
lEG

94.

(200

210
35
55

43766
7866
1670

47
(500
(5
(5.

(50
(In6
(40
(1*

"T
ND

(1

(50
lEG

NT- Not taken
ND- None detected

f'

a
ELL
EPM

340
50

1650010
5900

an
46.5

(6

72666

(36

(5

(S
(5
(50

(in
(40

(G.5

NT
ND
(1

(we
NEG

10

339"0

538
(0.5
(i

3106
8566
68

(5
(500
(5
(5
(60

(too
(40

(0.5

(3

(5101
PT

4

0
2786

160Go
12500
16008

23
12

190
17101111
51
1696

(5
(500
(5
(5
50

(40
(.5

(3
(e(50T

NT

-a

C"
U,

Pb
Al
Cr

Ag
Cu
Ni
V
Hg

936-13
4905

006anion.
19.6
9736

276
42M
(2W

1368

12M0
(6.5
3636

25406
13266
368W

(5
4966

(5

(4.
(5

(I

(3
(W

FEB

Ii
ii
II
II
SI
Ii

YMVR
FEND
PEST
P04

COIM~FOMN
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* 00
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Parameters (mA/L)

Fluoride 2 tfo

Chloride

Nitrate (N03 o
Phosphate

Sulfate 16D

Barium \\"

Cadmium %Q

Chromium Ol

Silver 10 (

Copper OA

Mercury } pi

Sodium -

Nickel -

Manganese -6b f(

Vanadium

Aluminum

Iron

Lead 6 eff
Potassium ----

o . '

699-5-31-1
(4606)
U. 94

4.0

<0.2

'.05

'1

0.21

0.035

'C.005

V.005

'C.05

'0.001*

43.7

'C. I

0.055

<0.04

0.5

1.67

0.047

7.8

699-5-31-El3
(4902)

5.5

2.4

<0.5

4.4

0.20

0.0072

<0.005

<0.005

<0.05

<0.001*

20

<0.1

1.0

<0.04

<0.5

32.8

0.017

7.0

Vwb- Samples
1191-4I-13C 699-535-135

(49000) (4905)
0.16- --. TF

6.0 4.2

12.5 <0.2

<0.5 <0.5

16 13.8

0.23 1.2

0.012 <0.0005

<0.005 <0.005

<0.005 <0.005

<0.05 <0.05

<0.0005 <0.0005

17 25.4

<.1 <0.1

0.19 1.63

<0.04 <0.04

<0.5 4.9

1.69 16.8

<0.005 <0.005

5.1 13.2

119-4W
(4903)

0.85

0.45

<0.5

20.5

0.11

0.010

<0.005

<0.005

<0.05

<0.0005

3.5

<0.1

<0.01

<0.04

<0.5

<0.03

<0.005

1.1

699-532-El3A
(4906)_
0.28

4.5

21.0

<0.5

20.5

0.47

0.0046

<0.005

<0.005

<0.05

'0.0005

20

<0.1

0.16

<0.04

<0.5

6.7

0.008

9.8

-a

'U
B

oq
ft..)

-a

0

S



C. Bishop

Parameters (Mg/L)

Fluoride

Chloride

Nitrate

Phosphate

Sulfate

Bari u

Cadnim.

Chromi w

Silver

Copper

Mercuy

Sodiu

Nickel

Manganese

Vanadiua

Aluminum

Iron

Lead

1- 
1)

Aw

Samples
3000K
300ON
(4907)

<0.1

1.1

1.5

<0.5

10.0

0.15

<0.0005

<0.005

<0.005

<0.05

'0.0005

4.1

40.1

40.01

40.04

44.5

40.03

40.005

U.-0
1199-39-16C
(4904-0)

<0.1

0.8

0.35

<0.5

9.1

0.10

<0.0005

<0.005

40.005

0.05

<4.0005

3.7

<0. 

<0.01

<0.04

<0.5

<0.03

<0.005

i,.Ottv
4898

1.3

2.3

<0.2

<0.5

<1

<0.10

<0.0005

<0.005

<0.005

<0.05

<0.0005

42.8

<0.1

<0.01

<0.04

<0.5

<0.03

< 0.005

.*1

13 8.5Potassium 1.82 0.95 9.6

(0 -An'
Horn Rapids Athletic Complex

(4899)

0.34

50

165

<0.5

5.9

0.83

'0.0005

<0.005

<0.005

<0.05

<0.0005

72

<0.1

'0.01

<0.04

<0.5

<0.03

< 0.005

1100 -6
Duke Well
1491W

0.1

26

33

<0.5

40

0.53

<0.0005

<0.005

<0.005

0.06

<0.0005

31

<0.1

<0.01

<0.04

'0.5

0.068

* 0.005

CO 10823
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DOE/RLr90-18

C I TY OF RICHLAND

*LM C4- WATER SYSTEM npA

A. PCDOCTICN

The city of Richland's water Supply CcMS fra two RajOr Sources:
1. Water Trestment Plant: The Water Treatnt Plant uses the "Micro-

Floc" process far water treatment (Sa attached flow diagran). Its
present design productim capacity is 30 millio gallas par day. The
plant can be expnded to a noux'mi production capacity of 45 M.

2. Walls: ihe 18 walls ae located in five well fields. s total
Ftiai capacity of all the walls is 18.2 MM. she Iorth Richland
wall field groundwater is recharged artificialy throulgh the use of
recharge basins (am attachment). Vh walls are recharged through the
nonths of April to Novenber.

The production capacities can be sumarized as follows:

Source 0 Wells Capacity

Columbia Wall Field 1 0.8 M

Duke well Field 2 2.0 3

North Richland Well Field & D-5 11 11.0 Ma

Wellsian Wy Wall Field 3 - 3.0 3W
Willowbrook Well 1 1.4 1D

Water Treatment Plant 30.0 MW

TOTAL is 48.2 MM

B. StRAGE

'fhA city of Richland's water system has a water storage capacity of 23.67 mil1in
gallos. The major elevated storage, a five and ton milliut gallon reservoir, is
located west of the Yakima River. Uhe other elevated storage cmuists of five
additional reservoirs, with a capacity of 4.47 tillion gallons and are also located
wast of the Yaki=a River, serving the Bkdger Montain Area. Water fran the ruuain-
ing reservoirs is pumped into the system by booster paps.

Storage can be sumnarized as follows:

storage Capacity
Two (2) one-idllimo gallo reservoirs (1182) 2.0 M
Five Million gallon reservoix 5.0 M
Tin mpil ga rservoir 10.0. X

Water Treatment Plant Ciearweli reservoir 2.2 m

Tapteal I reservoir (reservoir 01) 0.75 M

Tapteal I reservoir (reservoir 02) 2.6 M
Tapteal II reservoir (reservoir #1) 1 0.18 iM
Tapteal II reservoir (reservoir #2) es0.7 I

Country Ridge reservoir . 0.24 M

TOTAL 23.67 M

Page 24 of 35Al-59



DOE/RL-90-18

Page 2

TRMSMISSICN

All mator transmission lines, 10" or larger, are shon an the utility up of the
City of Richland. The major transmssion lines are sham on the attached facil-
ities location map.

D. SSURE zCt4S

The City of Richland has three pressure Zones:

1. Richland city mweara.

2. Badger )muntan/M1adoi Springs area (area west of naam River) - Tapteal
I pressure Zone.

3. Badger tmuntain/Madow Springs area (higher elevations wast of seene tad
and portion of Hills west area) - Tapteal II pressure mx.

he Badger tmuntain/Madow Springs area water is pmed from the Richland City
care pressure zone to the higher Me Ituntain pressure zoe. The booster pump
station for this zone is located at the five and ton =d11ic gallon reservoirs.

The third pressure zone is supplied by (1) a pumirq station off High Meadows
'Street and currently serves th nejrity of hns on High Meadows Street, Hilivie
Drive and all hors west of orchard ourt Orchard Ity and Greaview, Drive, and
(2) a pzmping station on Keene tlad at Country Ridge and serves the Omntry Ridge

Keene Village area.

7-9-84

Page 25 of 35
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DOEJRL-90-18

Attachment

NORTH RICHLAND WELLS

'North Richland Well Field

Well # tt

3000-A .8'

3000-8 87'

3000-C 641

3000-D 75.3'

3000-E 61.8'

3000-H 56'

3000-a 71'

3000-K 59'

3000-L 83'

3000-N 40'

3000-05 134'

Duke Well Field

Wellf - pth

1100-8 120'

1100-0 86'
- 0

DI

a

.h .nt &w.

-I

Page Z5 of 35
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FIGR F TM - 4

300 Area Intertie

NORTH RICHLAND
WELL FIELD

DUKE WELL

TER TREATMENT PLAKT

.COLUMBIA WELL

IlB2 Reservoir

WELLSIAN WAY WELLS

5/10 MG Reservoir

Country Ridge Reservoi

Tapteal I Reservoir t
r-D

Tri-City Estates Intertie

Ken c~k Emergency
latertles

Tapteal 11 Reservoir

WILLOWBIWOK WELL

CITY OF RICHLAND
WATER SYSTEM SOURCE and STORAGE FACILITIE

Page 29 of 35 LOCATION MAP
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LOG & AS-B ILT DIAGRAMK

Nifty, gmsy cSAUDI fiee so mal. poeoy
aIfty standy CS sain Setm. a m t.

S -w r re S EA T Is l . p Woss t
aessa inSS GosseI S
"203f e11S1 bo wry ato. swers

set, turk pop t

SHANNON & WILSON. INC.
A man UGROUND WATER SECTION

SEATTLE. WASHINOTONCREW 532-402

S - LOG

pan

'a.

DRILLER: cN GasO DRILLIGD C0. tEC.

COMPLETION DATE: ti.442

ALTITUDE: 47S a 5 FT. PROM SITE TOPO.
MAP

GOUNO SUnFACE
St6y lly SANO g.dS froas ty 1th enI

medium ONd. grey

%'t

Silty. medium SAND: @re t " rom wry fie .o
seenw nMd. trey

Sightly fIoe, gravely. mare SAND: 105 gravel
S0% send, rate from time saed to fIge gre ,

grey

Silty, medium SAND: gres* from very ftie to
wet"d .a.d, I.

9ighUy silty. erse SAND: grades from ery.
fine to-very sears send. grey

Silty. medium SAND: grades from very fine to
wnent "ad grey

RINOOLO FORMATION?

Silty. gravelly SAND: fine ft medium grd.Ify.
silly. #ie .sd: 201 gre.l!. SS asd. 10% salt
*'edes from very fine used to medium grel,
gravel becae men eepen eish depth

WATER-BEARING AT SO PT.

lee

g o
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at
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FIGURE 1
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r D S W ti
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DOE/RL- 90-18

LOG & AS-B ILT DIAGRAM

DRILLER:
CCMPLETION DATE:
ALTITUDE:

( N

S

2,

*

BASALT: gray, h.rd

WATER.EAR IN BASALT: u15. iststd
le hasBASALT: bas ell Bls

n stu s b. L Y eb e , an . ASALT : J0
SHANNON & WILSON. INC.

al== *ROUNDWATER 3aCTDAM
SEATTLE. WASHINGTON

I E IS06) 622402

I-v-I-I

i"

I

Slightly .. ady CLAYS bb...ak with .e9nM"
'ash froqm.t

essisslo.al Stash Insent as pr.ov.a)

Sightly ... ay CLAY: bi.. to 6.8. with b...ll
frgment inafl. in..gsals with S.pik

TOP OF BASALT-

WATIR-IARING. r.bbly BASALT: broker,
b.att. .#E b.sk CLAY

a"

-J

Cp

LOG
DEPTH

PM

. I. -

- 200

- an

340

as

-. o8 -

r,1

FIGURE 1,
AS BUILT

9r .. SWV-

D*1.. J81..

8.I..h O p.*
.. ,* N.w.F,.m
317 .S Ft.

f4ah Lber

C..srt.as. 
pasv-nn. sI,

m 6 _ 4
-4

Is
S

ml
'U

CITY OF ARICMLAND. WASHINGTON
WORN RAPIDS TRIANGLE CA.V. PARK

CAN. PARK WELL #1
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oGa& A S-B' 'LT DIA GRAM

DRILLER:

COMPLETION DATE:

ALTITUDE:

WATER-4EARINC. bes
asm bie CLAY

BASALT wkh

/

C,

BASALT. ,ey. hrd

wATE.EARINC BASALT :.vlast.
.Iofl A. .. ek f II th b _ishgr _ _n

.9sysle", vein filling$
WATIA.-KARING ASAALT: v.ry lres
nmdgI, brh.n

-v

TOTAL DEPTH 306 PEET

NOTES
1. &-INCH LINER-PERPORATION SUM'

MARY. TORCH4LOT PERFORATION
11/2 INCH WIDE BY 6 INCHES LONG)

32 PERFORATIONS PROM uSS . =4 PT.
BA PSRFORATIONS FROW =2 24 PT.
125 PERFORATIONS FROM 54 - US6 PT.

L WELL WAS PUMPED AT C GALLONS
PER MINUTE FOR 16 HOURS. STATIC-
WATER LEVEL WAS 77 PEET BELOW
GROUND SURFACE. DRAWDOWN WAS
14.112 FEET WITH PUMPING WATER
LEVEL AT 9112 PEET.

I\
SHANNON

aa RH'

0-
Si

j

& WILSON, INC.
GROUNDWATER SECTION

StATTLL. WASNINTON
c"I 632-4020

LOG

O"

- 3*0 -

-IN

mo A

do. -

L

I
I

i

<I \~

At SUlLT

codas. LO.10 *1.0
.ur2 O..

PIseis a beeomans
- SU PL&

Ms889

I NCITY OF RICNLAND.WASHINSTON
MORNRR RAPIDS TRIANGLE OAR.V.!PAR K

O.R.V. PARK VMLI 01
Pare 32 of 35
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SIMPLIFIED GEOLOGIC tROSS SECTION

FLAT TOP
BUTTE
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VANIMA COLUMBIA WATER TAKE

-------------::-:-- . . - .. .-... -. .. .
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FIUM 3. Hirologeologic Characteristics of the 1100 Area
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DON'T SAY IT -- WRITE ITI

TO: Bill Wright - GAI DATE: February, 22, 1990

FROM: Steven Clark -WC , r-

SUBJECT; TRANSMITTAL OF RICK MCCAIN'S RECONNAISSANCE PLAN FOR
THE HORN RAPIDS LANDFILL

Per your request, find attached a copy of R. G. McCain's Reconnaissance
Plan for the Horn Rapids Landfill, dated October 29, 1989.
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R.G. McCain October 29, 1989

Reconnaissance Plan
Horn Raoids Landfill

1. INTRODUCTION

The Horn Rapids Landfill is located on the southern boundary of the
Hanford site, immediately north of Horn Rapids Road, and approximately 1/2
mile west of Stevens Drive. It was operated as a solid-waste landfill from
approximately 1950 to 1970, primarily for office and construction waste.
The site is reported to have received indeterminate quantities of hazardous
chemicals (possibly in drums), tires, asbestos materials, construction
debris, and scrap lumber. Evidence also exists of liquid disposal; probably
sewage sludge and/or fly ash. It was apparently used by a variety of
contractors, and unauthorized dumping by both onsite and offsite parties was
reportedly a continuing problem. However, no records of waste disposal are
available.

The Horn Rapids Landfill is included in the 1100-EM-1 Operable Unit,
for which a Remedial Investigation / Feasibility Study (RI/FS) Work Plan has
been developed by Westinghouse Hanford and approved by EPA in August 1989.
Part of the RI effort will be oriented toward determining the nature and
extent of contamination at the Horn Rapids Landfill. Work elements include a
surface radiation survey, geophysical surveys (electromagnetic induction,
magnetometer, metal detector, and ground penetrating radar (GPR)), soil gas
surveys, surface reconnaissance mapping, surface soil sampling, vadose zone
sampling, and groundwater monitoring wells. The purpose of this document is
to summarize available data and to present a plan for surface reconnaissance
mapping. The results of the surface mapping effort will be used to locate
vadose zone borings and groundwater monitoring wells.

2. BACKGROUND

A surface radiation survey was completed in December of 1980. No
evidence of surface radioactivity was found. Geophysical surveys and soil
gas surveys were conducted along a 100-ft grid during March - April 1989.
Aerial photographs were taken in Nay of 1989, and a topographic map was
prepared. Figure I is a topographic map of the Horn Rapids Landfill. Figure
2 shows indications of possible waste burial trenches as determined from
geophysical data, and indications of elevated levels of chlorinated solvents
in soil gas, both overlain on the topography. Evaluation of stereo air
photos also indicates several probable waste burial areas. Figure 3
indicates suspect areas detected from analysis of air photos in conjunction
with geophysical and soil gas data. Table I provides a brief summary
description of each suspect area.

A2-2
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Recon Plan - Horn Rapids Landfill 10/29/89

3. PLAN OF OPERATION

The surface reconnaissance will consist of visual inspection of the
ground surface followed by collection and analysis of surface soil samples.
The work will be carried out by personnel from the Environmental
Engineering Group and Geosciences Group, with health and safety monitoring
from the Environmental Field Services Group. All work will be carried out in
accordance with an approved Pre-Job Health and Safety Plan.

Areas for surface soil sampling will be identified during the visual
inspection. It is also possible that the surface reconnaissance will
identify the need for additional geophysical surveys and/or soil gas
measurements. If such additional work is required, a separate plan will be
prepared.

Specific items to be evaluated during the surface reconnaissance
include the following:

o geological evaluation of ground surface and classification of
surface soils

o condition of ground surface (e.g. undisturbed, scarified, bladed,
discolored, etc)

o evidence of subsidence (e.g. depressions, cracks, etc) -

o nature and condition of any vegetation

o evidence of animal activity (e.g. burrows, nests, fecal material,
tracks, etc)

o any evidence of waste disposal or other activities.

These items will be noted on a topographic map and in a controlled
field logbook. Specific areas for surface soil sampling will be identified
and indicated on field maps. Where necessary, points in the field will be
located relative to grid points using a Brunton compass and tape. Where
appropriate, stakes will be driven to indicate specific sampling locations
or survey lines.

Additional information to be recorded in the field logbook include
weather conditions, health and safety data (instrument readings,
descriptions of any observed hazards, etc), summaries of pre-job safety
meetings, and names of personnel involved on each day.

It is anticipated that the surface reconnaissance will require
approximately five days. Soil sample collection will be carried out after
the reconnaissance is completed. It is anticipated that approximately 60
samples will be collected. These samples will be submitted to Weyerhauser

2
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Recon Plan - Horn Rapids Landfill 10/29/89

Environmental Laboratory for analysis under the direction of the Office of
Sample Management. Samples will be analyzed for inorganic and organics
analytes in accordance with the EPA Statements of Work for the Contract
Laboratory Program (CLP). In addition to the CLP Taret Analyte List
(inorganics) and Target Compound List (organics), selected samples will also
be analyzed for asbestos fibers. In dition to the 60 samples discussed
above, approximately 40 replicate samples will be collected and submitted to
U.S. Testing for more rapid analysis under SM-W46 protocols. The purpose of
the replicate samples is to provide more timely data for planning vadose
zone drilling operations. Table 2 presents specific analytical methods.

4. DELIVERABLES

The final deliverable will be an annotated map and a letter report
summarizing the findings and making recommendations as to the location of
vadose zone holes and groundwater monitoring wells, as well as any
additional work that may be required to complete Phase 1 of the remedial
investigation for the Horn Rapids Landfill.

3
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Elongate trench running approximately NNW-SSE from the vicnity of J2 to
G8. This trench appears to be a burial cell. It appears to have been
operated as a landfill, progressing from the SSE to the NNW. The
exposed face in the vicinity of grid node H5 appears to be northern
extent of landfill, however, geophysical data suggest the anomaly
continues to the NNW. Dimensions are 80 to 120 t wide and 350 to 700
ft long. (The maximum length is based on extension of geophysical
anomalies NNW of observed face.) On the air photos, the trench is
indicated by a slight darkening of the ground surface combined with
changes in vegetation and overall texture. EMI, Nagnetometer, Netal
Detector and GPR anomalies were observed across the trench. Because of
the presence of geophysical anomalies close to the surface, nodes in
the immediate vicinity of this trench were not sampled for soil gas.
Concentrations of PCE were detected at nodes H2 and J3. TCE was
detected at J6, and traces of CC14 were found at H7, J6 and K5. The
southern extent of this site is posted with signs indicating asbestos
burial.

2. Elongate trench running approximately NNW-SSE from the vicinity of K5
to between H8 and 38. The northern part, between two spoil piles, has
not been backfilled, and contains numerous tires. The feature is
indicated by geophysical data, and by variations in ground surface
color and texture. Dimensions are approximately 70 ft wide and 320 ft
long.

3. Elongate trench running approximately NNW-SSE from immediately north of
K3 toward H7. The feature has been completely backfilled. It is
indicated by geophysical data, and by variations in ground surface
color and texture. Dimensions are approximately 70 to 100 ft wide and
380 ft long.

4. Elongate trench running approximately NNW-SSE from north of LS to J9.
The feature has been backfilled. It is indicated by geophysical data,
and by variations in ground surface color and texture. Dimensions are
approximately 60 ft wide and 460 ft long.

5. Irregular depression within the area bounded by N10, Pio, P9 & N9. Has
a relatively flat surface and appears to have been part of a diked
impoundment. Dimensions are approximately 60 ft wide (E-W) and 100 ft
long (N-S). Does not appear to be associated with geopysical or soil
gas anomalies.

6. Irregular depression within the area bounded by P10, RIO, R9, & P9. Has
a more irregular surface than 95. Also contains evidence of various
waste disposal episodes, including possible septic tank waste, paint
cans, and broken laboratory glassware.

7. Irregular depression between (and to the south of) S6 & T6.

S. Rectangular mound immediately east of L7. Approximately 60 ft long (E-
W), 30 ft wide (N-S) and 3-4 ft high (from topo).
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9. Broad irregular area which may have been backfilled. Inside a
triangular area bounded by BBI, F7 & GI, which appears to have been
excavated. Maximum depth of excavation in this area appears to be 8-10
ft. The area is also characterized by two soil gas anomalies, both of
which contain concentrations of trichloroethylene (TCE) and 1,1,1
Trichloroethane (TCA)

10. Large irregular area within Li, K2, L6, PS, RB, 55, S4, N2, Li. No
definitive evidence from aerial photographs. 4 relatively large
geophysical anomalies within this area are designated l0a, 10b, 10c,
and 10d.

11. Oval discolored area witin pit in area defined by L14, L16, M16 & M14.
Ila designates geophysical anomaly not entirely coincident with surface
expression observed in air photographs.

12. Circular area approximately 100 ft in diameter located SE of H14. No
definitive evidence of waste disposal. Appears to be a gravel pit.

13. Circular area approximately 50 ft in diameter located SE of 313.
Generally similar to 12.

14. Irregular discolored area extending to E-SE from spoil pile near K9.

A2-6
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Tabl 2
SW-846 Test Methods

Inorganics

Test MDL Sample
Constituent Extraction Nethod g/g Size

Antimony 3050 ICP / 6010 10 log
Barium " 0.6
Beryllium a " 0.3
Cadmium N " 0.2
Chromium " " 1
Cobalt p " 2
Vanadium " U 0.5
Zinc 6 6 0.5
*so sa s n a n ... S~fffssfS*Slf

Arsenic " AA / 7060 0.5 log

Lead A / 7421 0.5 10g

Selenium AA / 7740 0.5 log

Thallium . AA / 7841 1 log

s .....5m5............. Oma05n ...... ...... . na......a ..Mercury AA / 7471 0.2 l0g

Cyanide 9010A 9010 0.5 SOg
a ............. ........... a .... ............**fl
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Table 2
(cont'd)

SW-846 Test Methods

Organics

Test MDL Sample
Constituent Extraction Method g/g Size

Benzene GC/MS 8240 0.005 log
Carbon Tetrachloride N 0.005 a
Chloroform 0.005 "
p-Dichlorobenzene " 0.005 "
1,1 Dichloroethane " 0.005 a
1,2 Dichloroethane " 0.5 X
trans-1,2 Dichloroethylene " 0.005 "
Methyl Ethyl Ketone (2-Butanone) * 0.01 "
Methylene Chloride (Dichloromethane) " 0.005 a
Tetrachloroethylene " 0.005
Toluene 0.005
1,1,1-Trichloroethane " 0.005
1,1,2-Trichloroethane " 0.005 "
Trichloroethylene " 0.005
Vinyl Chloride " 0.01
Xylene 0.005
..a.......s..a...a..ar~ ~ ...... a.........sslff.....fll

Chlorinated Benzenes 3540/3550 GC/MS 8270 1 50g
Cresol " " 1
Napthalene " "
Pentachlorohenol " " 5
Phenol N N 1
*...............ss.affme.a.. ..................s.name..

Endrin GC/ECD 8080 0.01 5og
Lindane (& isomers) " S 0.01
Methoxychlor " N I
Toxaphene " " 1
Aldrin N S 0.01 "
Chlordane " 1
4,4'DOD N " 0.01
4,4-DDE " " 0.01
g4,4'-DDT N " 0.01
Endosulfan I " " 0.01
Endosulfan 11 N N 0.01
Endosulfan Sulfate N N 0.05
Heptachlor " N 0.01
Heptachlor Epoxide P " 0.01
Dieldrin N S 0.01
Chlorobenzilate a N 0.3 N

Polychlorinated Biphenyls N N 1
.*SS.S......S..................... aS.S....Sa ........... a ............. s

A2-8



rcc~~'. -~--~s~ C I ~ r -

I
I -vt f

.. Q +

KSSn

C-
3 ~

I - -- U---
I

* r

rtV
0~1

I lsF
\xJ;c~4

I)

k
I

ii

-j

ILA

I

Z4~

v



- .. tA C t -r sr n

p
11 7 swSFg

**-i Ntl r

-rehe-9

- Q3C

'4

a

;, SUL4- ___

C



- - -

- n ;Wp T VT T- 7 F U E 3



DOF/RL-90-18 11.1
NRC
File

February 24, 1988

To: Memo to Files
From: Kathy Cramer

Subject: The 1100-4 Antifreeze Tank

In a recent conversation with Dennis Poor, Westinghouse Hanford Company, he
explained the soil sampling effort used to characterize the soil beneath the
suspected leaking antifreeze tank (1100-4) in the 1171 Bus Garage. The first
sample was obtained before the tank was removed from the excavtion on the
south side approximately 2 feet from the bottom of the tank. The second
sample taken after the tank was taken out of the ground, on the north side of
the pit approximately 6" from the surface of the hole. The third sample was
taken at 30" from the surface also on the north side of the excavation. The
three samples were then submitted for analysis at Hanford Environmental Heath
Foundation (HEHF). The samples showed no evidence of ethylene glycol
contamination.

cc: P. G. McCain

A2-12
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MEMO:

DATE:

FROM:

11. 125. 2S
NRC
FILE

To File

8/6/87

K. H. Cramer

SUBJECT: Personal conversation with Michael Gillum
Regard Richland City Recharge Wells and Water Supply System

There are 14 recharge wells that are within 3 miles of the Hanford Site
boundary. These wells have depths that range from 40 to 134 feet. The
recharge well system Is part of the city's overall water supply system. The
recharge wells are designed to be used in conjunction with the Water Supply
holding ponds located beside the wells. The recharge well system is used
during peak water demand periods and when the Columbia River Water Pump
System is down for maintenance. The recharge system operates with water
being pumped to the holding ponds from the Columbia River. The watev iF the
ponds then seeps through the soil to the aquifer where It is pumped by the
recharge wells to the city's water supply system. The recharge wells are
tied into the overall water supply system, which means that the water from
the wells is mixed with the Columbia River water and distributed throigtut
the city.

I-

~0
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509 $43-9161

181 Sw*V? *gttfleo IC

MICHAEL GILLUM
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CITY 0-F RICHLAND

WATER SYSM DATA

A. PFCDLSTICN

The City of Richland's water supply coes fran two major sources:

1. Water re tzment Plant: The Water Treatment Plant uses the "Micro-
Fl"c" prcess for water treatment (see attached flow diagram). Its
present design productii m paity is 30 ic.11ia gallos per day. The
plant can be expanded to a maximn production capacity of 45 M.

2. Wells: The 18 wells are located in five well fields. The total
p rtiai capity of all the w-ls is 18.2 MM. The North Ricland
well field groundwater is rechargd artificially through the use of
recharge basins (see attachent) . The wells are recharged through the
nfths of April to November.

The production capacities can be ssmarized as follows:

Source # Wells Camacity

Columbia Wall Field 1 0.3 CD

Duke Well Field 2 2.0 MG

North Richland Well Field & D-5 11 11.0 C=

Wllsian Way Well Field 3 3.0 M=

Willowbrook Wl 1 -. 4 C

Water Treatment Plant 30.0 MCD

TmAL 18 48.2 C

B. STORAGE

The City of Richland's water system has a water storage capacity of 23.67 millic
gallons. The major elevated storage, a five and ten millio gallon reservoir, i
located west of the Yakima River. The other elevated storage consists of five
additional reservoirs, with a capacity of 4.47 millian gallons and r( a! -oca
west of the Yakiza River, serving the Badger Mountain Area. Water fran the rea
ing reservoirs is puzped into the system by booster pxmps.

Storage can be szmarized as follows:

Storace Caoacitv

'Two (2) ane-millic gallon reservoirs (1182) 2.0 M

Five million gali reservoir 5.0 M

'Ten mi.Lio gallon reservoir 10.0 M

Water Treatment Plant Clearwell reservoir 2.2 M

Tapteal I reservoir (reservoir #1) 0.75 m

Tapteal I reservoir (reservoir #2) 2.6 M

Taptea II reservoir (reservoir #1) 1 0.18 W.
Tapteal II reservoir (reservoir #2) Upper Pressure 0.7 M
Country Ridge reservoir } 0.24 M

23.67 M

Ref.
A2-14
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Page 2

C. TRANSMISSICN

All water transmission lines, 10" or larger, are shown on the utility map of the
City of Richland. The major transmission lines are shown on the attached facil-
ities location map.

D. PRSWE ZCS

The City of Richland has three pressure zoes:

1. Richland City core area.

2. Badger Mountain/Meadow Springs area (area west of Yakisa River) - Tapteal
I pressure zone.

3. Badger Mountain/Madc Sprirqs area (higher elevations west of Keene Road
and portion of Hills West area) - Tapteal II pressure zoie.

The Badger Momtan/Mwntw Springs area water is pmped fran the Richland City
core pressure zone to the higher Badger Mountain pressure zone. The booster pump
station for this zw is lcated at the five ard ten million gallo reservoirs.

'le third pressure zone is supplied by (1) a pumring station off High Meadws
Street and currently serves the majority of hares on High meadcws Street, HilIview
Drive and all hares west of Orchard Cmnt on Orchard Way and Greenview Drive, and
(2) a priping station on Keene Road at Country Ridge and serves the Country Ride/
Keene Village area.

7-9-84

Ref. 2.3
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NORTH RICHLAND WELLS

North Richland Well Field

well I

3000-A

3000-B

3000-C

3000-0

3000-E

3000-H

3000-K

3000-K

3000-L

3000-N

3000-OS

Depth

88'

87'

64'

75.3'

61.8'

56'

71'

.59'

83'

40'

134'

_______________________ S

OS

l'zst.

A 5

0
-0 e

I

k.

Duke Well Field

Well 1

1100-8

1100-0

DePth

120'

86'

0

£or RAd.

w-E 'Awe-fl
0 0

\\,'
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FIGURE M- 4

300 Area Intertie

NORTH RICHLAND I St

WELL FIELD

DUKE WELL

WATER TREATMENT PLANT

COLUMBIA WELL

-. 1182 Reservoir

WELLSIAN WAY WELLS

5/10 MG Reservoir

Country Ridge Reservoi'

Tapteal I Reservoir

Tri-City Estates Inter ie ,-' .

.,Kennewick Emergency

Tapteal II Reservoir

WILLOWBROOK WELL

CirY OF RICHLAND

WATER SYSTEM SOURCE and STORAGE FACLIT ES
LOCATION MAP
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11.115
1990

fteft|ouse NRC
9 HUwoUc ny FILE

Poe Environmental Engineering Group 81220-90-120
6-5122 H4-55

Date April 12, 1990
Subtt TECHNICAL MEMORANDUM DOCLI4ENTING PROCEDURES FOR SURFACE SOIL

SAMPLING IN THE 1100-EM-1 OPERABLE UNIT

To S. W. Clark H4-55 G0Lto.q
:t" I/ t V'-S-OCIATES Lt0PIApy

cc: R. P. Henckel N4-55 A
RMM: File/LB

SCOPE

This technical memorandum documents the procedures used for surface
soil sampling done as part of the Phase I Remedial Investigation at
suspected waste disposal sites in the 1100-EM-1 Operable Unit. Surface
soil samples were taken at the Horn Rapids Landfill, at the 1100-2 and
1100-3 disposal pits, at the UN-1100-6 site, at background vadose zone
borehole sites, at a road construction materials site called 'Pit 1%
and at an ephemeral pond which collects runoff from parking lots around
the 1171 Building.

PROCEDURES

All surface soil sampling was conducted following the procedures
contained in the Environmental Investications and Site Characterization
Manual, (WHC-CM-7-7); In particular, Section Ell 5.2, Soil and Sediment
Samoling. Sampling activities at specific sites are discussed in the
attachments. In general, surface soil samples represent the very top
three to four inches of material at a site. All sample locations at
operable subunits were referenced to grid points established by a
licensed surveyor. Sample locations are shown on attached topographic
maps and sketches

Contract Laboratory Program (CLP) samples were collected at the 1100-2
and 1100-3 disposal pits, at the UN-1100-6 site, at 'Pit 1", and at the
ephemeral pond over a five-day period from August 31 to September 7,
1989. A reconnaissance program of surface sampling was completed at
the Horn Rapids Landfill between November 9 and December 5, 1989.
Surface samples at background vadose zone borehole sites were taken on
January 25, 1990.

RESULTS

The results of CLP analyses of surface soil samples taken at all sites
are summarized on the attached sheets. Tabulations of rapid turnaround
assays performed by U. S. Testing for Health and Safety purposes are
included in the Horn Rapids Landfill Reconnaissance Summary which
follows the CLP analyses.

MfltO Ow&t. &W Ew' Cona bw t us Ow,,w., fl
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81220-90-120S. W. Clark
Page 2
April 17, 1990

Copies of Logbooks WHC-N-293 2 and WHC-N-205 are in the possession of
R. M. Mitchell and R. G. McCain, respectively. Records of validation
of CLP assays are maintained by the Office of Sample Management. Copies
of assays by U. S. testing are in the custody of S. W. Clark.

R. M. Mitchell
Principal Scientist

jew

Attachments

A2-21
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Westighousa
HaN CoMny

From: Geology Section 81232-90
Phone 6-5005 H4-56
Date June 26, 1990
Subject REVIEW COMMENTS FOR THE 1100-EM-1 REMEDIAL INVESTIGATION REPORT

AND OTHER DATA NEEDS OF GOLDER ASSOCIATES, INC.

To: S. W. Clark H4-55

cc: D. G. Horton H4-56 w/o attachment
JWL File/LB (P

Please find attached to this internal memo the following items for Golder
Associates, Inc. of Redmond, Washington:

Attachment 1: Update of 1100-EM-1 Operable Unit and Vicinity Well Inventory

Attachment 2: Field-Analyzed Well Characterization Sampling Data for the
Second Round of Groundwater Samples, 1100-EM-1 Operable Unit

Attachment 3: 1100-EM-1 RI Review Comments from V. Johnson and B. Ford
1100-EM-1 RI Review Comments from K. Singleton

Attachment 4: Water Table Elevations at 1100-EM-1 Wells, May 23, 1990

A reference that may be used to cite the data base containing groundwater
quality data from well 041 (in Figure 3-36 in the 1100-EM-1 RI draft report)
is:

Pacific Northwest Laboratory, Feb. 1990, Hanford Ground-Water Data
Base Management Guide: PNL-MA-558, Pacific Northwest Laboratory,
Richland, WA

W berg

Field Team Leader

dyl

Attachment: 1, 2, and 4
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ATTACHMENT 1

UPDATE OF 1100-EM-a VICINITY WELL INVENTORY (TASK G-90-7)

Bill Wright of Golder Associates requested Westinghouse support to better
define the existence of receptor wells (i.e. withdrawal wells, exclusive of
environmental monitoring wells or test wells) in and adjacent to the 1100-
EM-I Operable Unit. The inventory of receptor wells will be used to update
the current draft of the Phase I Remedial Investigation Report for the 1100-
EM-1 Operable Unit and a risk assessment.

The staff made several attempts to locate and determine use of wells
illustrated in Figure 3-41 (of the RI draft report). Many of the wells in
tht figxre were investigated. However, some were not located because of
con--rn asscciated with trespassing on private property. Others were
investigated. but well existence could not be verified.

Tnc following changes should be made to Figure 3-41:

. le-e the fcllowing wells: 040, 047, 049, 050, 051, 019, and 022. These
w'&21 are known to be resource protection wells.

1 . A 4 E cuied t irrigate alfalfa fields by Battelle.

. Pv-r w .ls located on Figure 3-41 that were not identified as
protection wells (as in 1. above) are either water supply

wet II r wells used for heat pumps. Because their use cannot be
idenifie. '-E conservative estimate is that they are potential
gr-mt Er receptor points.

A2,23
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AflACHMENT 4

Attachment 4 shows the results of depth to water measurements collected
May 23, 1990. except for well 6-S27-E14 which was measured May 29, 1990. The
wells listed below are all 600 Area wells with the well prefix of 699 or 6
which has been omitted for this listing.

WELL DRPT' 'Ifl WATn RT.VATTrN

S27-E14
S29-E12
S30-E10A (MW-10)
S30-EIOB (W-11)
S30-E15A
S3Z-1
S31I-EIOA (MW-12)
S31-ElOE (MW-13)
S31-EIOC (MW-14)
S31-ElOD (MW-15)
S31-E13
S31-Eb tMW-8)
S32-El 3A
S32-E 13b L
S32-E& (MW-9)
£34-ElO UiW-2 3
S3-E1 A Not measured
S3$-E12B
£3o-E13A
S37-Ejj (MW-E)
Sl,-E14
£38-El1 (MW-7)
S35-El2A (MW-4)
S35-E12S (MW-5)
S4-E14 Not measured,
S41-E2l (MW-1)
S41-El2 (MW-3)
S41-E13A
S41-E13B
S41-E13C (MW-17)
S43-E12
11-34-13
11-41-13C (3000-D-1)
30-45-16 (F-2)
30-47-18B (3000-F)

56.77 342.98
42.17 345.77
43.86 348.43
43.16 348.91
56.61 343.52
84.25 375.84
36.55 348.02
35.01 348.71
34.31 348.60
32.07 348.51
47.80 346.25
21.74 353.03
43.91 346.54
47.93 346.78
16.90 358.89
29.92 352.45
inside a manhole underground
47.37 351.66
47.70 351.59
47.24 352.06
56.92 351.34
45.81 352.79
52.94 352.01
52.98 352.02

well obstructed by probe
48.07 353.29
49.69 Elev. of casing not
57.90 352.66
57.44 352.66
58.13 352.55
52.59 353.01
42.87 348.12
53.79 351.07
61.24 345.65
30.77 343.19
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Geqlogy Section 81232-90-042
5-5005 H4-56
May 11, 1990
TECHNICAL MEMORANDUM-DRILLER'S LOG FOR WELL 6-S32-E13B
(Temporary No. STES #7)

From:
Phone:
Date:
subec.

To:

This technical memorandum is to document the driller's log for well
6-S32-E138 (Temporary No. STET #7) in the CERCLA 1100-EM-1 Operable Unit.
The driller's log for this well contains some useful geological information
but has not been reported in any Hanford Site reports to date. Please find
a CDPY of the log attached to this internal memorandum.

LindbergTeam Leade r

Attachment
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K ianord Co;rpsny Mr mc

From Geosciences Group 31232-SB C
Phor 6-5005 114-56
Dat2 March 20, 1990
Subecl TECHNICAL I M;ORANiDU DOCLMNT v fI t SF ZON~ PR IT ' 1) Q, V" I

PROCEDURES IN THE 1100-EM-1 OPERABLE UNIT

To S. W. Clark H4-55 0

cc: K. R. Fecht H4-56
W. H. Price SO-03
JWL File/LB

Scope

This technical memorandum summarizes vadose drilling and sampling activities
in the 1100-EM-1 operable unit. Vadose drilling and sampling refe- to work 0
under the direct control and supervision of the Environmental Field >ervies
Group (EFSG), Westinghouse Hanford Company (WHC), at wells classified as

geotechnical test borings. Work is inclusive of drilling to groundwater,
collecting soil samples for physical and chemical testing, well abandonment
and surveying. Vadose drilling and sampling activities do not include work o
performed at resource protection wells (i.e., permanent ground water
monitoring wells), except in the case of well MW-3. Groundwater well MW 3
was afforded the same administrative and procedural controls as vadose zone S
boreholes, from ground surface to the water table. From the top of the water
table and through completion of well MW-3, site controls were that of the
typical ground water monitoring well (see technical memorandum for ground
water monitoring well).

Purpose

The purpose of vadose drilling and sampling activities are to:

Investigate sources of contamination/potential contamination identified
during review of existing data and site reconnaissance

Identify physical characteristics of soil which may affect the retention
or transport of contaminants

Collect soil samples representative of the nature and extent of -
contamination present in the 1100-EM-1 operable unit

Collect, maintain and provide sample documentation consistent with
protocols for legally defensible samples/data.

r-'
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The data will provide input to:

1)etermine characteristics of primary contaminant transport pathways in
the vadose zone

Identify candidate remedial action technologies

Assess the threat to public health and to conduct risk assessments

Protect worker health and safety during remedial investigation.

Field vadose drilling and sampling activities were initiated 6-07-89 a-
completed 12-12-90 in 1300-EM-1 Operable Unit. Table 1 (attachment)
icentifies each of the 23 sample sites and date drilled by operable spit

Administrative and Procedural Controls

Activities associated with vadose drilling and sampling were controlled by
WHC-CM-7-7, Environmental Investigations and Site ChL acterization Manual
plus other site-wide procedures and policies governing radiation surveys and
packaging and shipping of samples.

Drilling procedures include:

ElI 6.1 Activity Reports of Field Operation
----- Used to document daily drilling dcLIvity

ElII 6.5 Plugging and Abandoning of Characterization Boreholes
----- Provides direction for plugging and abandoning boreholes

ElI 6.7 Groundwater Well and Borehole Drilling
----Provides instruction for controlling drilling operation

ElI 9.1 Geologic Logging

Eli 5.4 Decontamination of Drilling Equipment
----Provides instruction for decontaminating drilling equipment
and equipment used for collecting samples (i.e. drive barrel) for
physical testing or to advance the well.

A2-36
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Sampling procedures includ:

ElII 1.5 Field Logbook
---- Contains detailed information pertaining to sampling prot:cols
specific to each sample collected

EII 5.1 Chain of Custody. In addition to EII 5.1, Bills of Lading and
shippers signature and tally record were used to document.sa le
custody

EI 5.2 Soil and Sediment Sampling
----- Describes sample collection methods and p()oterols

EII 5.5 Decontamination of Equipmcnt for RCP' , 1. lirj
---- Provides instruction for deconram i Lina ig sp11 cqui ,
that comes in direct contact with samples suoi cd for che, :
testing

WHC-CM-4-10 Radiation Protection

WHC-CM-2-14 Hazardous Material Packaging and Shipping
----Provides instruction for shipping hazardous sample

WHC-CM-2-3 Property Management
- ----Provides instruction for shipping samples.

Records

Documents generated by the drilling and sampling activity include: field log
books, geologic logs, chain of custody records, sample analysis request
forms, drilling decontamination records, sampling equipment decontamination
records, cable tool activity reports and hazardous material shipping records.

Three logbooks detailing the sampling efforts are maintained by the EFSG in
their project file. Logbook numbers are WHC-N-253-1, WHC-N-253-2, and
WHC-N-253-3. Other records maintained by the EFSG include decontamination
records, drilling activity reports, and shipping records. Geologic logs are
maintained by the Geoscience Group, WHC in the project file.

The Office of Sample Management (OSM), '7 iaintains copies of chain of
custody forms, sample analysis request forms and all information generated
by the laboratories analyzing soil samples. For samples collected and
analyzed per United States Environmental Protection Agency (EPA) Contract
Laboratory Protocol, OSM validates analytical data following EPA guide
lines. Original records are currently maintained by the analytical
kboratories for a period of six months after the last sample is suHtitted.
The last sample was submitted on February 12, 1990.

A2-37
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All original records generated from the 110n-EM-1 operable unit vadose
drilling and sampling activity will be retained for peranent storage 'er il
1.6 Records Management.

J W. Lindberg
Field Team Leader

dyl

Attachment
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Attachment

TABLE I.

Operable Borehole
Subunit Name

1100-1
1100-1

1100-2
1100-2
1100-2
1100 - 2

100-

100 -

AP- I
CAP-2

DP-4
UP-S

UP-9

52-2
UP- 3
DP -7
UP-

AST-
lA,
IC

1100-4

1100-4

*HRL
HRL
HRL
* 1

HRL
HRL

HRL
HRL

is

MW-3I

HRL-1
HRL-2
HRL-3

HRL-6
HRL-i
HRL-8
HRL-9
HRL-9
HRL-10

Date Drilled

08-07-89 through 08-09-89
06-19-89 through 06-27-89

07-12-89
07-18-89
07-21-89
09-13-89

08-01-89
07-28-89
07-27-89
06-07-89
09-26-89

through
through
through
through

through
through
through
through
through

07-14-89
07-19-89
07-25-89
09-20-89

08-03-89
08-01-89
07-28-89
06-14-S9
09-28-29

11-01-89 through 11-10-89

02-07-90 through 02-12-90

06-28-89
01-18-90
01-22-90
01-25 -90
01-08-90
01-09-90
01-31-90
02-19-89
01-12-90
01-22-90

through
through
through
through
through
through
through
through
through
through

06-29-89
01-19-90
01-29-90
01-29-9q
01-10-90
01-16-90
02-02-90
12-12-89
01-17-90
01-25-90

*Horn Rapids Landfill
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6Op \ Westinghouse I
Hanford Company Memc

From: Geosciences Group 81232-90-018

Phone: 6-5005 H4-56
Date March 20, 1990
Subject TECHNICAL MEMORANDUM DOCUMENTING DEPTH-TO-WATER MEASUREMENTS

To: S. W. Clark H4-55

Ccc: K. R. Fecht -g H14-56
JWL File/LB i

Scope

This technical memorandum summarizes depth-to-water-measurements that were

taken during drilling, well development, borehole camera logging and to

establish the elevation of the ground water table in the 1100-EM-1 Operable

Unit. Water level measurements are under the direct control and supervision

of Westinghouse Hanford Company (WHC) at new ground water monitoring wells

during and after construction and at existing ground water monitoring wells.

Purpose

The main purpose of depth-to-water measurements is to determine ground water

table elevations at the wells. These data are used to prepare ground water
table maps. Another purpose is to document the depth to the water table in

a borehole during drilling. These data are used as a guide in the placement
of the final well screen and well completion materials. Water levJ
measurements are also taken during well development activities and downhole
camera surveys to help position pumps or the TV camera in the wells.

Depth-to-water measurements in the 1100-EM-1 Operable Unit were collected
in response to data quality objectives as outlined by the Work Plan
(DOE/RL-88-23).

Location

Water levels were taken at all the ground water monitoring wells (MW-1
through MW-15 and MW-17) during well construction at the start of each day's
shift after the water table was encountered. The wells were constructed
between October 23, 1989 and February 22, 1990. Well development activities
after each well was completed occurred between January 22, 1990 and
February 28, 1990. Borehole camera surveys were run between
January 29, 1990 and March 1, 1990. Special ground water elevation surveys
were run on all the MW-series wells and on numerous other wells in the
1100 area to make a water table map. The special surveys were run on
March 2, 1990 and March 5, 1990.

A2-40
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Water levels were determined using a Solinst electric water level meter with

300-foot tape and stainless steel probe in the monitoring wells during well
construction, well completion, well development, and for special ground
water elevation surveys. For the borehole camera survey the Rees R94

downhole camera system was used to determine the water level.

Administrative and Procedural Controls

Water level measurements were controlled by WHC-CM-7-7, Environmental
Investigations and Site Characterization Manual. The applicable procedures
are:

EII 9.1, Geologic Logging
----The apparent water table at the beginning of each shift is

documented in the Borehole Log

EII 10.2, Measurement of Ground-water Levels
----Establishes methods for performing and documenting measurements

of ground-water levels in monitoring wells

EII 1.5, Field Logbook
----Ground water levels from special surveys were written in

controlled logbooks

EII 6.4, Groundwater Resource Protection Well Maintenance
----Establishes methods for borehole camera survey of wells.

The borehole logs, field activity report (well maintenance), and field
logbooks are maintained by the WHC Geosciences Group in the project file.
Field logbooks used for the special survey are numbered WHC-N-306-2,
WHC-N-306-4, and WHC-N-306-5.

All original records generated from the 1100-EM-1 Operable Unit activities
will be retained for permanent storage per EII 1.6, Records Management.

JtW.Lindberg
ield Team Leader

dyl

A2-41



Westinghouse
Hanford Company

From:
Phone:
Date:
Subject.

To

Geosciences Group
6-5005 H4-56
March 20, 1990
TECHNICAL MEMORANDUM DOCUMENTING
RESULTS

S. W. Clark

cc: K. R. Fecht
JWL File/LB

H4-55

H4-56

81232-90-019

WELL DEVELOPMENT PROCEDURES AND

0

Scope

This technical memorandum summarizes well development activities in the
1100-EM-1 operable unit that were accomplished to satisfy data requirements
of the Remedial Investigation/Feasibility Study Work Plan (DOE/RL 88-23).
These activities were performed under the direction of the Geosciences Group,
Westinghouse Hanford Company (WHC). Kaiser Engineers Hanford (KEH) provided
physical support (i.e. setting and removal of development pumps). Well
development was performed in all 16 wells that will be used for groundwater
monitoring purposes within the 1100-EM-1 operable unit. These wells are
designated MW-i through MW-17 with MW-16 designation not being used in the
activity.

Purpose

The purpose of well development activities are to

Remove residue material from the well which may have
during well constructing activities

been generated

Remove fines from the screen pack and surrounding formation to increase
porosity and permeability of the formation directly surrounding the well

Obtain a water turbidity of 5 Nephelometric Turbidity Units (NTU) or
less.

Location

Well development activities were initiated January 22, 1990 and completed
on February 28, 1990 with the following turbidity results:

oErly OF
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Well Designation

MW-1
MW-2
MW-3
MW-4
MW-5
MW-6
MW-7
MW-8
MW-9
MW-10
MW - I1
MW-12
MW-13
MW- 14
MW-15
MW- 17

Date Performed

2/01/90
2/08/90
2/28/90
1/30/90
1/31/90
2/01/90
1/31/90
1/22/90
2/09/90
1/27/90
1/29/90
2/09/90
1/26/90
1/26/90
1/23/90
2/05/90

Total Gallons Pumped

138
565
735
239
345
390
536

1087
565
133
324
90

139
446
363
1196

Administrative and Procedural Control

Well development activities were controlled by WHC-CM-7-7, Environmental
Investigations and Site Characterization Manual. The following are
instruction which are found within that manual are were pertinent to theae
activities:

Ell 1.5 Field Logbooks: Controlled the methods to handle information
placed within field logbooks

Eli 1.6 Records Management: Controlled the methods to handle records
generated by instructions used

ElI 5.4 Decontamination of Drilling Equipment: Controlled the steps
to follow when decontaminating the pump and associated
equipment

ElI 6.4 Groundwater Resource Protection Well Maintenance: Controlled
the steps used to install and remove the well development pump

ElI 10.2 Measurement of Ground-Water Levels: Controlled the steps to
be taken in making ground-water level measurements

EII 10.4 Well Development Activities: Controlled the methods to use
and steps to follow during the development of a well.

A2-43
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3.5
4.0
4.5
4.6
4.0
4.0
4.1
4.0
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4.5
4.9
4.8
3.4
4.5
3.0
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Records

Documents generated by well development activities are considered to be
field logbooks and forms identified in instructions used in the above
mentioned activities.

One 1
with
locki

ogbook was used in these activities WHC-N-306-3. This logbook along
any forms generated by these activities are stored in a fireproof
ng file cabinet located at 450 Hills Street, Richland Washington.

f ..Linbeg

Field Team Leader

dyl
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TECHNICAL MEMORANDUM DOCUMENTING AQUIFER TEST PROCEDURES

S. W. Clark

cc: K. R. Fecht
JWL File/LB

H4-55

H4-56

T Y OF

w4-' WA C52

Scope

This technical memorandum summarizes aquifer testing activities in the
1100-EM-1 operable unit. These activities were performed under the direction
of the Geosciences Group, Westinghouse Hanford Company. Kaiser Engineers
Hanford Company provided physical support (i.e., movement of the slugging
rod in and out of the well). Aquifer testing was performed in all 16 wells
that will be used for groundwater monitoring purposes within the 1100-EM-1
operable unit. These wells are designated MW-1 through MW-17 with MW-16
designation not being used in the activity. The method of testing was
slug injection and slug withdrawal. The aquifer testing was done to satisfy
data requirements of the 1100-EM-1 Work Plan (DOE/RL 88-23).

Purpose

The purpose of aquifer testing activities was to

Determine the hydrological characteristic of the aquifer which was
penetrated by the above mentioned wells.

Location

Aquifer testing activities were initiated January 22, 1990 and completed on
February 28, 1990. The follow information identifies the date and location
of each test. In every case an injection and withdrawal test was performed.
Some of the wells had testing performed twice on two different days.

ono

u0
0

0l
BE

C

Well Designation

MW-1
MW -2
MW -3
MW- 4
MW-5
MW-6
4W-7
MW-8
MW-9
MW-10
MW-li
MW-12

Date Performed

2/01/90
2/08/90
2/28/90
2/07/90
2/07/90
2/02/90
2/02/90
1/22/90
2/12/90
1/29/90
2/02/90
2/14/90

and 2/02/90

and 1/23/90
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Well Designation Date Performed

MW-13 1/29/90
MW-14 1/29/90
MW-15 1/24/90
MW-17 2/08/90

Administrative and Procedural Control

Aquifer testing activities were controlled by WHC-CM-7-7, Environmental
Investigations and Site Characterization Manual and an Aquifer Test Plan
for Phase I of the Remedial Investigation. The following are instruction
which are found within that manual are were pertinent to these activities:

ElI 1.5 Field Logbooks: Controlled the methods to handle information
placed within field logbooks

Ell 1.6 Records Management: Controlled the methods to handle records
generated by instructions used

ElI 5.4 Decontamination of Drilling Equipment : Controlled the steps
to follow when decontaminating the slugging rod and leader
cable

ElI 10.1 Aquifer Testing: Controlled the methods to use and steps to
follow during aquifer testing

ElI 10.2 Measurement of Ground-Water Levels : Controlled the steps to be
taken in making ground-water level measurements.

Records

Documents generated by aquifer testing activities are considered to be field
logbooks and forms identified in instructions used in the above mentioned
activities. The Aquifer Test Plan is stored with aquifer testing results
of well MW-1.

One logbook was used in these activities WHC-N-306-3. This logbook along
with any forms generated by these activities are stored in a fireproof
locking file cabinet located at 450 Hills Street, Richland Washington.

. W.4 Lindberg
ield Team Leade

dyl
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cc: K. R. Fecht -H4-56
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SCOPE

The information summarized in this technical memorandum concerns groundwater 0
sampling and analysis activities that were conducted in support of the
1100-EM-1 monitoring well development and groundwater characterization
during the period January 22, 1990 until March 2, 1990. The sampling was
done in response to data requirements in the 1100-EM-1 Operable Unit Work E
Plan (DOE/RL 88-23). Groundwater was collected from twenty-one wells within
the operable unit for field and laboratory analysis. Additionally, two
composite samples were collected from eight wells that comprise the Richland !f
Well Field.

PURPOSE

Samples collected during well development were field/laboratory screened for
a limited number of parameters for the purpose of:

o Indicating well installation problems that could be detected by
aberrations in the groundwater chemistry

o Providing an indication of potential contamination within the groundw-
system.

Groundwater characterization samples were collected for the purpose of:

o Investigating potential sources which may be contaminating the
groundwater

o Determining the nature and extent of potential contamination to the
groundwater

o Providing data to improve hydrogeologic conceptual models

o Providing data to conduct a preliminary baseline risk assessment

o Providing data for use in the modelling of contaminant transport.
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FIELD MEASUREMENTS AND SAMPLING

Administrative and Procedural Controls

Activities associated with the groundwater sampling were controlled by
WHC-CM-7-7, Environmental Investigations and Site Characterization Manual,
as well as other site-wide procedures and policies governing radiation
surveys and the packaging and shipping of samples.

General sampling procedures are described in Appendix C of ElI 5.8 for all
wells except MW-3 for which Appendix H of ElI 5.8 applies. Additional
details concerning sampling and other field measurements made for this
initial sampling episode of the Phase I characterization effort are as
follows.

Field Measurements

Field measurements of pH, conductivity, and temperature were made with
HACH, Company (HACH) digital instrumentation (HACH 1 meter). The sensors or
probes were immersed in an open, flow-through container into which the
entire purgewater stream was directed. A constant water volume of
approximately six liters was maintained with a small wier-type overflow in
one side of the container. This configuration provided a continuous flow of
water past the electrodes and a residence time of water in the container of
approximately one minute. The short residence time and relatively large
mass of water also served to minimize cooling of the sample stream around
the temperature probe (Near-freezing temperature conditions prevailed during
much of the sampling episode). Calibration checks were made before and
after sampling events using HACH pH buffers (7 and 10) and a HACH
conductivity standard. The digital thermometer was checked against a
laboratory grade thermometer. Details of standards and calibration checks
are in Field Logbook WHC-N-370 and associated Ground Water Sample Reports.

Dissolved oxygen was measured using a modified Winkler method (HACH Digital
Titrator Method, DREL/5). Samples were taken shortly after collection of
the volatile organic analysis VOA samples using a clear, 60 ml BOD-type
bottle. The sample leg tubing on the sampling manifold was placed near the
bottom of the biological oxygen demand (BOD) bottle and the water allowed
to overflow from the lip of the BOD bottle until no bubbles were observed.
Reagents were added to the BOD bottle immediately after collection and the
sample titrated in the field with the HACH digital titrator equipped with
pre-standardized titrant cartridges. The samples were titrated to the
disappearance of the straw yellow color on a white background.
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Sample Collection

In general, one single sample set included 19 bottles which were divided
into two groups for analysis by separate laboratories. One group was
analyzed for Primary/Secondary Drinking Water constituents and indicator
parameters. The remaining bottles were shipped to an offsite Contract
Laboratory Program (CLP) laboratory for analysis for Target Compound List
constituents. Appropriate Quality Control (QC) samples were collected as
defined in the 1100-EM-1 Work Plan and are described in the QC Samples
section below.

After the prescribed volume of purgewater was removed from the well in
accordance with Ell 5.8, Appendix C, a stainless steel sample T was ati ed
to the discharge T of the well head assembly. The sample Ts consisted of
Swagelok connectors, a union T and 3/8 inch stainless tubing with a
Stainless steel valve ( all Teflon and stainless internal parts) on the
discharge side of the sample leg. A pre-cleaned sample T was used for each
sampling event. Sample T's were cleaned using the same Environmental
Protection Agency protocol as used on all other sampling equipment used in
this investigation (EII 5.5, Rev 1). A stainless steel shutoff valve was
attached to the discharge leg of the sample T assembly through which the
sample stream was allowed to flow prior to sampling. Approximately 5 liters
of water were allowed to flow through the sample leg as well as the discharge
leg of the sample T prior to sampling. Except for the filtration step, tnL
discharge leg valve was closed during sampling. For the filtered water
sample (taken for metal analyses), the discharge line was initially open
and then slowly closed to divert all of the sample stream through the filter.
This was done to avoid overpressurizing and rupturing the filter. Thb ilter
assembly consisted of a 45 mm diameter, SamplePro (QED, Environmental
Systems, Inc., FF-8100) sealed unit fitted with a 0.45 nm filter. The filter
housing was attached directly to the valve on the sampling leg of the sample
T with a threaded, stainless steel connector (a separate, pre-cleaned
connector was used for each sampling event). 500 ml of sample were passed
through each filter prior to sample collection as a pre-conditioning/rinse.

Flow rate during sampling was adjusted by controlling the stroke rate of the
pneumatic drive head with the air control ball valve. Sampling rates were
approximately 1-2 L/min during filling of the large containers and a few
hundred ml/min for the VOA samples and dissolved oxygen. Breathing quality
compressed air was used to actuate the pneumatic drive head to avoid
contamination of VOA samples with airborne fumes associated with gasoline
driven compressors ( the driver head air exhaust exits approximately 2 ft
from the sample T.).
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Development Water

Samples of water were taken at the beginning, midway, and end of each
development pumping regime. The samples were analyzed in the laboratory for
pH and conductivity, usually within one day of collection using the same
equipment as used for the field measurements. Some of these samples were
analyzed for nitrate using the HACH Cadmium Reduction method (DREL/5 with
NitraVer 5 reagent). Turbidity samples were taken periodically in the field
during development pumping using a HACH turbidimeter (Model #16800).

Quality Control Samples

A trip blank, which consisted of a set of VOA bottles, was prepared using
distilled deionized water and submitted for analysis for each sample day.
Intralaboratory duplicate samples were collected from wells MW-5 and MW-il.
Interlaboratory split samples (CLP sets only) were collected from wells
MW-17 and MW-8. A field equipment blank was collected on the final day of
sampling.

The field equipment blank was obtained by passing distilled deionized water
(source water) from a pre-cleaned (ICHEM) collapsable, polyethylene
container through a sample T assembled as described for sampling. The
container and sample T were connected with a short length (2cm) of pre-
cleaned, polythylene tubing. The direct connection between the source water
in the collapsable container and the sample T provide a closed system, thus
preventing introduction of airborne contaminants. Five liters of source
water were passed through each leg of the sample T prior to filling the
sample bottles. A complete set of samples was taken of both the source
water and the water after passing through the sample T. The field equipment
blank samples were all handled in identical fashion as actual samples.

Field Sampling Data

Included in Attachments 1 and 2 are the sampling dates and field analysis
results. Attachment I contains the development phase sampling results for
the sixteen new groundwater monitoring wells that were installed during this
phase of the 1100-EM-1 operable unit investigation. Refer to the "Technical
Memorandum on Well Development Procedures and Results" for details
concerning physical development. Development samples collected from these
wells were analyzed in the laboratory as described in the field measurements
and sampling section below. Attachment 2 contains field sampling/screening
data collected during the characterization phase.

A2-50



DOE/RL-90-18

S. W. Clark 81232-90-021
Page 5
March 21, 1990

RECORDS

Documents generated by the groundwater sampling and analysis activities
include: a field log book, ground water sample reports, laboratory bench
sheets, chain-of-custody records, sample analysis request forms, sampling
equipment decontamination records, and hazardous material shipping records.
The logbook (WHC-N-370), ground water sample reports, laboratory bench
sheets and equipment decontamination records are maintained in the
Geoscience's project file. The Westinghouse Hanford Company Office of
Sample Management maintains copies of all other records as well as the
results from contract laboratories that performed analyses on the collected
water.

. W. Lindberg

Field Team Lea er

dyl

Attachment
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ATTACHMENT 1. WELL DEVELOPMENT SAMPLING RESULTS

DEVEL
DATE

01-Feb-90
08-Feb-90
28-Feb-90
30-Jan-90
31-Jan-90
01-Feb-90
31-Jan-90
22-Jan-90
09-Feb-90
27-Jan-90
29-Jan-90
09-Feb-90
26-Jan-90
26-Jan-90
23-Jan-90
05-Feb-90

PH
START

7.95
8.59

7.5
8.04

7.8
8.04
8.22
8.01

9.2
7.87
8.61

8.6
7.93
8.16
7.93
8.32

PH
END

7.88
8.08
7.27
8.14
8.25
8.15
8.18
7.97
8.25
7.97
7.98
7.73

7.9
7.86
8.06

8.2

CONDUCT
START

(umho/cm)

610
380

1210
350
300
400
460
600
390
910
620
860
800
890
850
380

CONDUCT
END

(umho/cm)

690
460

1260
350
360
400
430
520
250
830
880
970
900
960
790
300

A2,52

WELL

MW-i
MW-2
MW-3
MW-4
MW-5
MW-6
MW-7
MW-8
MW-9
MW-lb
MW-U
MW-12
MW-13
MW-14
MW-15
MW- 17

N03

(mg/L)

3.5

1.4

3
3.5

168
155

160
160
130
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ATTACHMENT 2. WELL CHARACTERIZATION SAMPLING DATA

DATE SAMPLED PURGE VOLUME
(gal)

MW-I I 07-Feb-90 1 - 50

MW-2

MW-3

MW-4

MW- 5

11W-6

MW-7

MW-8

MW -8

MW-9

MW- 10

MW-li

MW-12

55

70

52

130

50

12-Feb-90

02-Mar-90

08-Feb-90

12-Feb-90

07-Feb-90

L, -Feb-90

29-Feb-90

13-Feb-90

12-Feb-90

06-Feb-90

06-Feb-90

14-Feb-90

WELL
' D OXYGEN

(mg/L)
SAMPLE NUMBER

B 23,24

B 33,34

A2-53

PH

7.76
7.78
7.86
8.20
8.02

7.90
7.30
7.25
7.26
7.28
7.28
8.04
8.05
8.05
8.19
8.15
8.17
7.94
7.94
7.94
7.94

7.98
7.95
7.94
7.95
7.63
7.67
7.69
7.88
7.87
7.89
7.91
7.92
7.67
7.70
7.70
7.72
7.87
7.89
7.90
7.97
7.46

50

50

130

53

55.7

36.6

TEMP
(C)

16.1
16.2
16.1
15.5
15.6
15.5
15.5
16.9
17.1
16.9
17.1
16.9
15.6
15.6
15.6
15.5
15.2
15.4
15.4
15.8
15.8
15.9
15.2
15.3
15.4
15.4
15.7
15.7
15.8
15.9
15.0
15.6
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.4
15.5
15.5
15.5
15.4
15.3
15.1
15.9

'ICONDUCT
(umho/cm)

770
770
720
440
440
440
440
1280
1280
1280
1280
1280
320
330
330
350
350
350
410
400
410
400
4)0
440
420
430

510
510
510
250
250
250
250
250
870
860
870
870
900
920
900
880
990

0.9

4.4

3.5

6.2

4.2

3.6

7.2

5.8

0.9

6.5

6.0

B 26,25,27

B 29,28,30,31,32

B 21,22

B 19,18,2o

B 41,42

B 35.36

B 16,17

B 13,11,12,14,15

B 50,51

IB 63,64,65
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ATTACHMENT 2. WELL CHARACTERIZATION SAMPLING DATA

WELL

MW-13

MW-14

MW-5

6-537-E14

6-540-E4

6-S41-E13A

6-S41-EI3A

6-S41-E13B

6-543-E12

DATE SAMPLED

05-Feb-90

05-Feb-90

30-Jan-90

13-Feb-90

21-Feb-90

21-Feb-90

14-Feb-90

21-Feb-90

14-Feb-90

21-Feb-90

PURGE VOLUME
(gal)

33

50

50

223

19

26.7

31.5

19

105

19

PH

7.49
7.51
7.53
7.78
7.78
7.80
7.85
7.85
7.89
7.91
7.93
7.80
7.80
7.81
7.81
5.35
5.80
7.53
7.54
7.65
7.70
7.76
7.79
8.14
8.16
8.16
8.16
8.14
8.17
8.19
7.77
7.83
7.85
8.10
8.11
8.12
8.13
8.14
7.38
7.42
7.48
7.53
7.53
7.61
7.62
7.65
7.71

TEMP
( C)

T5.9
15.9
15.9
16.4
16.7
16.4
16.0
16.1
15.9
15.8
15.9
15.6
16.0
16.0
16.0
15.2
15.0
15.3
15.3
15.1
14.9
14.9
14.8
14.4
14.4
14.4
14.4

6.6
6.6
6.6

14.3
14.6
14.6
15.3
15.3
15.2
15.2
15.2
14.6
14.6
14.6
14.6'
14.7
17.1
17.1
17.1
16.9

CONDUCT
(umho/cm)

990
990
990
930
930
920
950
960
950
890
930
800
790
790
800
270
270
280
280
280
280
280
280
210
210
210
210
190
190
190
260
260
260
280
280
270
260
250
500
500
500
500
500
550
540
540
525

D OXYGEN
(mg/L)

2.1

6.0

3.3

7-2

0.6

7.3

11.4

9.4

1.2

6.8

SAMPLE NUMBER

B 9,10

8 6,7,8

B 3,4,5

B 38,37,39,40

B 53,52,54

B 48,49

B 46,47

B 57

B 44,43,45

B 55,56
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ATTACHMENT 2. WELL CHARACTERIZATION SAMPLING DATA

DATE SAMPLED PURGE VOLUME
(gal)

RICH-EAST I 25-Feb-90 INA

25-Feb-90

PH

*

8.08
8.08
8.08
8.02
8.02
8.02

TEMP
( C)*

10.1
10.1
10.1

7.6
7.6
7.6

CONDUCT
(umho/cm)

*

210
200
210
200
200
200

D OXYGEN
(mg/L)

10.4

10.7

SAMPLE NUMBER

B 61,62

B 58,59,60

* Time series readings of pH, conductivity and temperature
during purgewater removal are listed in the order in which
they were recorded during each sampling event. The
original ground water sample sheets should be consulted
for specific details.
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-ro 1n23290-038
Phone Geosciences Group 81232-90-038
Date: 6-5005 H4-56
Subiec May 1, 1990

TECHNICAL MEMORANDUM DOCUMENTING PROCEDURES USED DURING WELL
DRILLING, AND CONSTRUCTION

S. W. Clark -H4-55

cc: K. R. Fecht H4-56 c
W. H. Price 50-03
KRF File/LB

This technical memorandum summarizes well drilling and well construction
activities in the 1100-EM-1 Operable Unit and soil sampling associated with
well drilling. These activities are under the direct control and supervision
of Westinghouse Hanford Company. Aquifer testing and well development are
discussed in other technical memoranda.

Purpose

The purpose of ground water monitoring well drilling and sampling activities
are to:

o Identify physical characteristics of soil which may affect the retention
or transport of contaminants and any potential remediation alternatives

o Collect soil samples representative of subsurface material

o Construct resource protection wells to collect water quality samples,
water level data, and geologic data.

The data will provide input to the CERCLA Remedial Investigation and
Feasibility Study of the 1100-EM-1 Operable Unit.

Location and Dates of Activities

Monitoring wells are located at the Horn Rapids Landfill and other areas in
the 1100 Area. Ground water monitoring well drilling (MW-1 through MW-15
and MW-17) commenced on October 23, 1989 and ended on February 16, 1990.
Well construction commenced on November 1, 1989 and ended on
February 22, 1990 except MW-3 surface configuration work. Because of the
location of MW-3, it required below ground completion to accommodate heavy
vehicle traffic. Borehole camera surveys were run between January 29, 1990
and March 1, 1990.

A2-56
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Administrative and Procedural Controls

Ground water well drilling, soil sampling, and well construction were
controlled by WHC-CM-7-7, Environmental Investigations and Site
Characterization Manual; WHC-S-014 Revision 3, Generic Specification and
the 1100-EM-1 Operable Unit Work Plan (DOE/RL 88-23). Work was accomplished
by utilizing the following procedures:

ElI 1.4, Deviation from Environmental Investigations Instructions ---
Establishes the requirements and methods for revision of
Environmental Investigations Instructions

Eli 1.5, Field Logbooks --- Establishes the requirements for entering
information into field logbooks

ElI 4.2, Interim Control of Unknown Waste --- Establishes a system to
control the containment, labeling and tracking of drums of
unknown waste generated during well drilling and well
development activities

Ell 5.1, Chain of Custody --- Establishes the requirements for
documenting and maintaining the chain of custody for
environmental samples from taking the sample to receipt at the
physical testing laboratory at 2101M Building in 200 East Area

Eli 5.2, Soil and Sediment Sampling --- Establishes the general
requirements applicable to soil sampling activities and to
provide descriptive guidelines for performing various individual
sampling techniques

Eli 5.4, Documentation of Drilling Equipment --- Establishes methods
for performing decontamination of drilling equipment,
straightness testing casing, downhole development equipment,
and sample collecting equipment for physical samples

ElI 6.1, Activity Reports of Field Operations --- Provides directions
for documenting daily field activities

EI 6.4, Groundwater Resource Protection Well Maintenance --- Establishes
methods for installing development pumps, installing Hydrostar
pumps, and performing borehole camera survey of wells.

ElI 6.7, Groundwater Well and Borehole Drilling --- Provides requirements
and generalized steps for the drilling of groundwater monitoring
wells
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ElI 6.8, Well Completion --- Specifies requirements for the completion
of groundwater monitoring wells

ElI 9.1, Geologic Logging --- Establishes methods and format for geologic
logging of material from the drilling of groundwater monitoring
wells

ElI 10.2, Measurement of Ground-water Levels --- Establishes methods for
performing and documenting measurements of ground-water levels
in monitoring wells.

Records

Documents generated by the drilling, sampling, and construction activity
include: field log books, borehole logs, well summary sheets, chain of
custody records, sample analysis request forms, equipment decontamination
records, cable tool field activity reports, Washington state water well
completion report, well completion logs, drilling planning and release
forms, and well completion forms.

Daily drilling and sampling activity was recorded in field activity reports,
borehole logs, and field logbooks. Field logbook numbers are WHC-N-306,
WHC-N-306-1, WHC-N-306-2, WHC-N-306-3, WHC-N-306-4, and WHC-N-306-5. Well
construction activity was recorded in field activity reports, well completion
logs, and field logbooks. Other records were generated as needed. The
well construction report and well summary sheets provide a concise verbal
and graphic summary of each well.

All documents or copies of documents are kept by the WHC Geosciences Group
in the project file. All original records generated from the 1100-EM-1
Operable Unit activities will be retained for permanent storage per Eli
1.6, Records Management.

J. W. Lindberg, Scientist
Geosciences Group

dyl
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Westinghouse
Hanford Company

Environmental Technology Group
6-1038 H4-54
May 4, 1989
1100 AREA BIOTIC SURVEYS

M. R. Adams H4-55

cc: J. W. Cammann 0,-
R. G. McCain
R. M. Mitchell
R. V. Roeck
DSL File/LB

NRC

Int 5- 4-Es
Mern'

80210-89-042

H4-54
H4-55
H4-55
H4-55

The attached letter report statuses the biotic surveys which have
been conducted during March and April at the Horn Rapids Landfill,
1100-2 Disposal Site, 1100-3 Disposal Site, 1100 Area Battery
Acid Pit, and Discolored Soil Site. This report is a revision to
the one previously transmitted to you on April 28, 1989.

If you have any questions, please contact me at 6-1038 or 3-5544.

Zi7iYW
D. S. Landeen
Scientist

i ar
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BIOTIC SURVEY STATUS REPORT

Introduction

This letter report gives the status of the biotic surveys that were

conducted at some of the 1100 Area RCRA sites. These surveys are conducted

in accordance with procedure ElI 5.3 Biotic Sampling, Rev 0. The sites that

are statused in this report include the following: Horn Rapids Landfill,
Discolored Soil Site, 1100 Area Battery - Acid Pit, 1100-2 Disposal Site and

the 1100-3 Disposal Site. Information on each site is given in the following
sections along with any recommendations for future efforts. Site maps are

also included depicting major habitat types and disturbances. It needs to be
pointed out that due to a relatively cold spring these surveys have probably
been conducted a little early to document some of the migratory species that
may use some of these sites. Some follow up surveys should be conducted in
May and early June at some of the sites.

Battery Acid Pit (1100 Area)

The battery acid disposal site is a very small area that is located
directly behind the 1100 Area vehicle maintenance shop and the motor pool.
There are no obvious signs that this area was ever used for disposal and in
fact part of the area may have been paved over. This site is completely
devoid of any flora or fauna and is not an area that would be utilized to any
significant degree by plants or animals in the future due to its proximity to
the 1100 area maintenance activities. There is no need to conduct any more
biotic surveys at this site and any kind of future work here will not have any
negative impacts to the biotic environment.
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piscolored Soil Site

It is not immediately obvious that this area is a hazardous waste disposal

site; however, upon closer examination it appears that some surface disposal

may have occurred there in the past (possibly petroleum products). This site

as well as the immediate surrounding environs shows lots of manmade

disturbances. Major plant species occurring on this site include rabbitbrush,

tumbleweeds, tansy mustard, cheatgrass and Sandberg's blue grass. The fact

that there are no sagebrush residing on this site indicate past disturbance.

None of the plants growing on this site show any visible signs of stress due

to possible uptake of contaminants. In fact, the plants actually growing on

the discolored areas (rabbitbrush and cheatgrass) appear to be doing well.

Very few visible signs of small mammals in the form or mounds or casts

were observed. Sometime in the distant past a badger dug some shallow

exploratory holes in the sloped sides. White crowned sparrows were observed

at this site on one occasion. A marsh hawk has been observed foraging in

this area. This site should be looked at in May and early June to document any

migratory bird species that may utilize this site.

1100-2 Disposal Site

This site which is located adjacent to the main highway and the nearby
railroad tracks near the 300 Area has obviously been disturbed by heavy

equipment blading and scraping operations in the past. Most of the top soil

has been removed exposing the underlying cobbles. Very little plant cover

exists on the cobbled area which is between the highway and the railroad

track. The major plant species which do occur to some limited extent on the
cobbled area include rabbitbrush, cheatgrass and tumbleweeds.

The other small part of this site which is located on the other side of
the railroad track has not been disturbed by heavy equipment operations and
has some sagebrush and Sandberg's blue grass which indicate the lack of manmade

2
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disturbances in this area. Pocket mouse excavations are common here and

there are signs of past badger excavations. The only two bird species

observed at this site were the meadowlark and horned lark. The horned lark

may be using the cobbled surfaces as a nesting area.

Some follow up surveys should be conducted at this site during May and

early June.

1100-3 Disposal Site

This site is obviously a manmade pit that has undergone lots of

disturbance. The pit itself and the sides show lots of exposed cobbles with

very little topsoil left. Most of the vegetation at this site occur. Jr e

outer rim; however, some invader species like tumbleweed and cheatgrass are

growing in the pit. On the outer edges rabbitbrush, Sandberg's blue grass

and sagebrush can be seen.

No signs of small mammal activity were observed in the pit itself. Horned

larks may be nesting among the cobbles and starling have been seen foraging

in the pit.

Some spot surveys could be conducted here in May and June just to verify

previous observations.

Horn Rapids Landfill

This is a large site and has the most diversity in terms of flora and

fauna than all the other sites combined. The area has obviously been disturbed

by heavy equipment in the past and there is lots of visual evidence that this

area was used as a disposal site. There are numerous pits and depressions

scattered throughout the site as well as excavated berms. The whole site

has been disturbed by fire at one time, probably about 10 years ago.

3
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Major plant species observed at this site include rabbitbrush,

cheatgrass, Sandberg's blue grass, tumbleweed, and plantain. Other plant

species observed include phlox, prickly pear cactus, bitterbrush, yarrow,

goatsbeard, tansy mustard, tumblemustard, aster, and some native wheatgrass.

Because the area has been burned only a few sagebrush remain at this site.

The bitter brush is found growing in and immediately around the tire pit

area which is located centrally on the site.

Mammals observed (includes tracks) at this site include a small colony

of Townsend ground squirrels, pocket mice, cottontail rabbits, coyotes, mule

deer, and badgers. Some of the badger excavations near the ground squirrel

colony are recent. One excavation observed in a berm may be a den. Only

further observations could substantiate this.

Bird species observed at this site include ring billed gulls, kilideers,
ravens, marsh hawks, meadowlarks, horned larks, and long billed curlews, The

surveys have probably been conducted a little too early to document other

migratory bird species that utilize this area. The long billed curlews have

been observed 50 to 150 yards off the site and no more than two pair have ever

been observed. It does not appear that this site or the surrounding environs

have very many pair of curlews that are actually nesting at this site. Any
impact from sampling operations planned at the landfill should have a

negligible impact on the curlews. The long billed curlews are the principal

bird species of concern and further observations should verify whether or no,
curlews are actually nesting and foraging on the landfill site.

Due to the large number of abandoned badger burrows and relative lack of
human interference this site should support burrowing owls, but as yet
burrowing owls have not been observed on the site. Further observations in
May and June should determine if the owls are residing on this site. If
further observations determine that burrowing owls are residing on the site
then measures should be taken to mitigate any potential disturbances.

4
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Summary

No visible evidence of plant or animal stress was observed at any of the

hazardous waste sites mentioned above. At the present time there are no

recommendations to collect or sample any of the flora or fauna for hazardous

waste constituents. If during the course of future observations, uptake or

transport of hazardous waste constituents is suspected then recommendations

for sampling will be provided.

5
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M E M O A A&ciDoU
MEMORANDUM

20: Russ Taylor

2WCOfGH: Clar Pratt

FRCM: Jim Milton and Dennis Bowhay

SUB.T: Eocon Nuclear (meeting Noveber 3, 1986)

.DATE: October 31, 1986 '

On October 28, 1986 Mr. Charles W. Malody called to set up a meeting to
with Russ et. al. on the possible sale of all or part of Excon Nuclear M
to a Genran Corporation. Mr. Malcdy relayed five specific concerns of o :V
the clients investigating purchase. They are as follows with my associ- 0OQ-.
ated respose.

1. What are future liabilities concerning 1982 JM Engineering's study c
of leaking lagoons? 0 Oq

On June 1983 we received a copy of a report to NRC describing the
leakage of wastewater fran the Eoan treatment lagoons. The report
described a plume 40 to 50 feet deep by 500 to 600 feet wide by
1000 to 11000 feet long extending northwesterly fran the Excon
facilities. Contaminant levels were judged not to have a detrien-
tal impact on the public due to restricted land use in the area
(south part of 300 area) and no effect on the Columbia River, which
the plume is projected to reach in 75 years. Contamination levels
exceed EPA drinking water standards as follows: No standard of 10
mg/1 exceeded by a high of 70 mr/l; Fluorides standrd of 2 nf/1
exceeded by a high of 17 mg/l; and a 804 standard of 250 exceeded
by a high of 423.

Remedial action has been taken with the installation of double
lined lagoon with ronitoring required by the State Waste Discharge
Permit.

Figure 9 page 18 of J3B Engineer's Report ahows test wells and the
location of the projected plume of contaninated grounrater. The
downstream plume area should be investigated to ensure that there
are no cnduits for downward migration of pollutants into the lower
aquifer.

The report submitted basically complies with requirements for
designation under Part III of lDOE Cleanup Policy, Ground Water
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Exxon Nuclear Meeting
October 31, 1986
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Protection Levels. This spill has not bee through the formal
process because it preceded the Policy. Follow up for Protection
Cleanup Levels requires long tem monitoring to verify that there
is no threat to public health or the envirornent. This is a
codition of the State Waste Discharge Permit. No additional
requiriennts are anticipated other than monitoring of the plim and
ensuring that lower aquifers are not vulnerable.

2. Are there any changes regarding Gaseous Fluorides Emissions and/or
testing.

In 1983 the NYC required that the fluoride stack sapling method
used by Oon Nuclear be aproved by the State of Washington. A
report was submitted along with a sapling program. That progrr
was approved by this office, after consultation with wDmE monitor-
ing experts, March 23, 1983. No major changes to Fluoride limits
or testing procedures have occurred since that tine which wold
result in the need for modification.

3. V[DE Policy on G.W. use and discharge to it?

G.W. use is by permit evaluated on a case by case basis. There are
no krnon pre-existing uses or conditions which would impair addi-
tion withdrawals in that area.

Discharge requires known reasonable arid available treatment prior
.to discharge and protection of groundwaters (drinking water
standards) for additional future uses. SERA review, an engineering
report and P & S approval is required for treatment and/or disposal
facilities.

4. Waste discharge permit renewal?

The current permit expires May 27, 1987.

If and when the City of Richland gets tp to full speed on their
pretreatment program the penitting responsibility could shift to
the city with state oversight. It is not anticipated that this
would have a material ispact on the discharge requirements unless
problens with the city's V41P are traced to the Eoon discharge.

5. Dangercus waste designation of Waste Storage lagon?

There is the need to detannine if individual waste stres and/or
the ombined wastes are dangerous waste. The only point which has
previously been evaluated has been the discharge to Richland STP.
Since the new lagoons are built to dangerous waste lagoon standards
they have been assigned a low priority for follow up.

Last infoxnation we have is that their Waste Storage Inpoundments
were being evaluated by Olywpia - Status unknown?
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This apears to be major area for potanta: fuaxre impact or this
facilities. Such ip-act wofld basically be a&ninistrative assurig
no unusual findings.

JM:ch
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Northwest
EnviroService

__ _ k7c.

MEMOrANDlUkkDVM

F'"jomr of
G,"-".R AteCriATES L17'-:

14UN AkT I E
V-M A ' - C

z

TO

FROM

DATE

RE

C.

m.
MIKE ROwSOS, MBO

JOE fESSEL, C30MST C__-
NORTHWEST ENV"ROSERVICE INC.

NOVEMBER 5, 1986

TANK IN 1171 BUS GARAGE rE r o.

On October 27, 1986 employees of Northwest EnviroService
removed material from and cleaned an underground tank in
Building 1171 Bus Garage. This tank has been cleaned to the
degree that any material except potable water may be placed
into it without 'being contaminated by the material
previously contained in the tank.

3-22

Page 1 of 1
P.o ao 2Ae3 - suame, WA 98124 - 1500 Airport Way Soth 0 Seattle. WA 96134 a Phone (206) 62M100
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O Balielle Project Number

Pacific Northwest Laboratories Internal Distribution

RE Fitzner
RH Gray

Date December 8, 1988 LE Rogers
File/LB

To Roy Gephart

From Bill Rickard

subfbet NESTING BIRDS NEAR HORN RAPIDS LANDFILL

Two species of wild birds nest in the vicinity of the Horn Rapids landfill
that require special attention because their populations are diminishing in n
eastern Washington and are being considered by federal and/or state agencies 2 -
as candidates for special protection under the endangered species act. These W w
are the long-billed curlew, Numenius americanus and swainson's hawk, Buteo
swainsoni. The curlew nests on the ground in sparse stands of cheatgrass and
the hawk nests in trees that are isolated from human intrusions. W Z

The most critical time in nest desertion caused by human intrusion is in the -

egg-laying and early incubation stages of nesting. Long-billed curlews arrive M
on the Hanford Site on or about March 15. They begin to nest by April 1 and
the young are out of the nest by May 1. Swainson's hawks arrive in mid-April,
nesting begins by May 1 and the young are in the nest by June 1. Hawks remain 0
around the nest through the summer and leave by early September. The birds
are not on the Hanford Site in autumn and winter months.

There is a Swainson's hawk nest in a black locust tree located about 1.5 km
west of the landfill on the Hanford Site. It has a history of successful
nesting. The landfill is probably far enough removed from the nest that hawks
would probably not desert the nest under normal construction activities at
the landfill. However, workers should be advised not to approach the nest by zfoot or by automobile during the nesting season.

Long-billed curlews nest near the landfill largely because the absence of
human disturbance provided by the security fence around the Hanford Site.
Workers should be advised to confine their activities to the innediate work
area at the landfill and do not drive or walk through the area other than
along the access road.

Some useful reference are listed below.

REFERENCES

Poole, L. D., N. V. Marr, and S. M. McCorquodale. 1988. Productivity
Mortality and Response to Disturbance of Nesting Swainson's Hawks on the Hanford
Site. PNL-6496.

Fitzner, R. E. 1978. Behavioral Ecology of the Swainson's Hawk Uuteo
swainsoni) in Southeastern Washington. Ph.D. Thesis Washington State
University, Pullman, Washington.

RECEiVED

DEC - 8 1988

p. r. fl!PHART
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Page 2

Allen, J. N. 1980. "The ecological Behavior of the Long-Billed Curlew in
Southeastern Washington.' Wildlife Monograph, 73.
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APPENDIX B
GEOPHYSICAL SURVEY RESULTS

The results from the geophysical survey are summarized on the 11 figures provided
in this appendix. The figures were obtained from Sandness et a]. (1989).

Sandness, G.A., E.V. Allen, and D. K. Larsen, 1989, Report on Geophysical Surveys at Four
Inactive Waste Burial Sites in the 1100-EM-1 Operable Unit, WHC-MR-0073, Westinghouse
Hanford Company, Richiand, Washington.
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APPENDIX C
SOIL GAS SURVEY RESULTS

The results from the soil gas survey conducted in September 1989 by PNL are
provided in the tables in this appendix. The results are from Evans (1989). Results from
1100-3 are not provided in this appendix because the results were omitted from Evans
(1989). Sampling locations are noted in Figures 2-5, 2-6, 2-7 and 2-8 in Section 2 of the text.
Analyses for tetrachloroethene (PCE), 1, 1, 2-trichloroethene (TCE), 1, 1, 1-trichloroethane
(TCA) are provided in this appendix.

Evans, J.C., 1989, 1100-EM-1 Soil Gas Survey Final Report, WHC-MR-0072, Westinghouse
Hanford Company, Richland, Washington.
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Table C-1. Target Comprctln:[s for the 1100-EM-1 Soil Gas Surveys

benzene
carbon tetrachloride
chloroberzene
chloroform
1,1-dichloroethane
1,2-dichloroethane
cis-dichloroethene
trans-dichloroethylene
ethyl benzene
heptane
hexane
methylene chloride
methylethyl ketone
methylisobutyl ketone
octane
tetrachlorethene
toluene
1,1,1-trichloroethane
trichloroethene
m+p-xylene
o-xylene

C-1
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Table C-2. 1100-1 Battery Acid Pit Soil Gas Data

Site ID

1100-1-SG-CEN-IA
1100-1-SG-CEN-ZA
1100-1-SG-CEN-3A
1100-1-SG-NE-1A
1100-1-SG-SE-1A

Collection
Date-

6/26/89
6/30/89
6/26/89
6/30/89
6/30/89

Source: Evans 1989

C-2

TCA
Ia/L)

0.01
0.05
0.04
0.03
0.02

PCE
IsLL

0.005
0.006
0.012
0.013
0.004
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Table C-3. 1100-2 Paint and Solvent Pit Soil Gas Data

Site ID Collection Date PCE (up/L)

1100-2-SG-AlA 03/09/89 0.071
1100-2-SG-A2A 03/09/89 0.010
1100-2-SG-A3A 03/10/89 0.003
1100-2-SG-B1A 03/09/89 0.011
1100-2-SG-B3A 03/10/89 0.013
1100-2-SG-84A 03/10/89 cO.005
1100-2-SG-ClA 03/08/89 0.016
1100-2-SG-C2A 02/21/89 0.004
1100-2-SG-C3A 02/23/89 0.039
1100-2-SG-C4A 03/13/89 0.005
1100-2-SG-C5A 03/13/89 0.013
1100-2-SG-DIA 03/08/89 0.021
1100-2-SG-D2A 02/21/89 0.010
1100-2-SG-D3A 02/22/89 <0.002
1100-2-SG-D5A 03/14/89 <0.002
1100-2-SG-EIA 03/08/89 0.017
1100-2-SG-E2A 02/21/89 <0.002
1100-2-SG-E3A 02/22/89 <0.002
1100-2-SG-E4A 03/14/89 <0.002
1100-2-SG-ESA 03/14/89 <0.002
1100-2-SG-EEIA 03/07/89 <0.002
1100-2-SG-F1A 02/27/89 0.006
1100-2-SG-F2A 02/21/89 <0.002
1100-2-SG-F3A 02/22/89 0.010
1100-2-SG-F4A 03/14/89 <0.002
1100-2-SG-F6A 02/10/89 <0.002
1100-2-SG-FF1A 03/07/89 <0.002
1100-2-SG-FF2A 03/02/89 0.290
1100-2-SG-GIA 02/27/89 0.007
1100-2-SG-G2A 02/17/89 (0.002
1100-2-SG-G2B 02/21/89 <0.002
1100-2-SG-G3A 02/22/89 0.003
1100-2-SG-G4A 02/17/89 0.002
1100-2-SG-G5A 03/14/89 <0.002
1100-2-SG-G6A 03/14/89 0.006
1100-2-SG-GG1A 03/02/89 0.011
1100-2-SG-HlA 02/27/89 0.120
1100-2-SG-H2A 02/17/89 0.020
1100-2-SG-H2B 02/21/89 0.020
1100-2-SG-H3A 02/22/89 0.140
1100-2-SG-H4A 02/17/89 0.020
1100-2-SG-HSA 03/14/89 0.007
1100-2-SG-H6A 03/14/89 0.011
1100-2-SG-H7A 03/14/89 0.014
1100-2-SG-HHlA 03/02/89 0.049
1100-2-SG-IIA 02/23/89 0.440
1100-2-SG-IIB 02/23/89 1.200

C-3
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Table C-3. (Cont'd.)

Site ID Collection Date mE (uo/L)

1100-2-SG-IIC 02/23/89 0.270
1100-2-SG-IZA 02/17/89 1.200
1100-2-SG-13A 02/17/89 1.700
1100-2-SG-13B 02/21/89 2.500
1100-2-SG-14A 02/17/89 0.220
1100-2-SG-148 02/21/89 0.310
1100-2-SG-ISA 03/15/89 0.751
1100-2-SG-16A 03/14/89 0.570
1100-2-SG-17A 03/14/89 0.596
1100-2-SG-II2A 03/07/89 0.009
1100-2-SG-J1A 02/23/89 17.000
1100-2-SG-32A 02/23/89 727.000
1100-2-SG-328 02/23/89 521.000
1100-2-SG-J2C 02/23/89 676.000
1100-2-SG-33A 02/23/89 9.500
1100-2-SG-J38 02/23/89 5.800
1100-2-SG-33C 02/23/89 9.600
1100-2-SG-34A 02/23/89 0.039
1100-2-SG-JSA 03/15/89 2.200
1100-2-SG-K1A 02/28/89 3.300
1100-2-SG-K2A 03/20/89 4.780
1100-2-SG-K2B 03/20/89 5.400
1100-2-SG-K2C 03/23/89 14.000
1100-2-SG-K2D 03/23/89 10.610
1100-2-SG-K2E 03/23/89 11.600
1100-2-SG-K2F 03/23/89 9.800
1100-2-SG-K2G 03/29/89 6.080
1100-2-SG-K2H 03/29/89 6.300
1100-2-SG-K21 03/29/89 5.920
1100-2-SG-K2J 03/29/89 6.900
1100-2-SG-K3A 03/15/89 17.300
1100-2-SG-K3B 03/16/89 5.070
1100-2-SG-L1A 02/28/89 1.300
1100-2-SG-L2A 03/01/89 3.430
1100-2-SG-L3A 03/01/89 1.200
1100-2-SG-L4A 03/01/89 0.370

C-4



Horn Fapi:s Lintfill Soil Gas Data

600-HRD-SG-A1A
600-HRD-SG-A2A
600-HRD-SG-A3A
600-HRD-SG-A4A
600-HRD-SG-ASA
600-HRD-SG-A6A
600-HRD-SG-A7A
600-HRD-SG-A8A
600-HRD-SG-A9A
600-HRD-SG-AA1A
600-HRD-SG-AA2A
600-HRD-SG-AA3A
600-HRD-SG-AA4A
600-HRD-SG-AA6A
600-HRD-SG-AA6C
600-HRD-SG-AA7A
600-HRD-SG-BIA
600-HRD-SG-B2A
600-HRD-SG-B3A
600-HRD-SG-B4A
600-HRD-SG-B5A
600-HRD-SG-B6A
600-HRD-SG-B7A
600-HRD-SG-BBA
600-HRD-SG-89A
600-HRD-SG-BlOA
600-HRD-SG-BBlA
600-HRD-SG-BB2A
600-HRD-SG-BB3A
600-HRD-SG-BB4A
600-HRD-SG-DBSA
600-HRD-SG-BB6A
600-HRD-SG-CIA
600-HRD-SG-C2A
600-HRD-SG-C3A
600-HRD-SG-C4A
600-HRD-SG-CSA
600-HRD-SG-C6A
600-HRD-SG-C68
600-HRD-SG-C7A
600-HRD-SG-C8A
600-HRD-SG-C9A
600-HRD-SG-ClOA
600-HRD-SG-C1IIA
600-HRD-SG-CCIA
600-HRD-SG-CC2A

Collection
03/30/ 8

03/30/89
03/30/89
03/30/89
04/03/89
04/03/89
04/03/89
04/03/89
04/03/89
04/03/89
03/30/89
03/30/89
03/30/89
03/30/89
03/29/89
03/29/89
03/29/89
04/04/89
04/04/89
04/04/89
04/04/89
04/04/89
04/04/89
04/03/89
04/03/89
04/03/89
04/03/89
03/30/89
03/29/89
03/29/89
03/29/89
03/29/89
03/30/89
04/04/89
04/04/89
04/04/89
04/05/89
04/05/89
04/05/89
04/05/89
04/05/89
04/05/89
04/05/89
04/05/89
04/05/89
03/30/89
03/29/89

TCE

0.200
0.040

<0.010
0.010
0.010

<0.010
<0.010

0.022
<0.010

0.030
<0.010

0.030
<0.010
<0.010
<0.010
<0.010
0.070
0.190
0.030
0.200
0.030
0.030
0.010
0.020
<0.010
<0.010
<0.010
<0.010
0.010
0.010

4O.010
0.010
0.820
1.940
0.340
0.220
0.022
0.090
0.090
0.070
0.105
0.030
0.120
0.030
0.010

<0.010

TCA
Iuall-)

0.110
0.050
0.010
0.010
0.050
0.010

<0.010
0.023
0.020
0.080
0.020
0.120
0.030

<0.010
<0.010

0.010
0.010
0.060
0.030
0.240
0.030

<0.010
0.020
0.030

<0.010
<0.010

0.050
0.050
0.060
0.010
0.040

<0.010
0.160
0.500
0.070
0.080
0.050
0.060
0.050
0.050
0.060
0.020
0.040

<0.010
0.090
0.020

PCE
LsLU)

0.006
0.004
0.012

<0.002
0.002

<0.002
<0.002
0.017
0.012
0.006
0.003
0.147
0.002

<0.002
<0.002
<0.002
<0.002

0.002
<0.002

0.010
0.004

<0.002
0.004
0.004

<0.002
0.002
0.009
0.007
0.013

<0.002
0.010

<0.002
0.007
0.025
0.003
0.004
0.004
0.004
0.004
0.005
0.006
0.002
0.003

<0.002
0.015
0.002
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Table C-4. (Cont'd.)

Collection TCE TCA PCE
Site ID Date baaL) (ua/L) uo/L)

600-HRD-SG-CC3A 03/28/89 <0.010 <0.010 <0.002
600-HRD-SG-CC4A 03/28/89 <0.010 0.060 0.003
600-HRD-SG-CCSA 03/28/89 0.010 0.020 0.004
600-HRD-SG-CC6A 03/28/89 <0.010 0.020 0.002
600-HRD-SG-DlA 04/06/89 4.740 1.190 0.035
600-HRD-SG-DIB 04/06/89 4.700 1.400 0.045
600-HRD-SG-D2A 04/06/89 1.670 0.360 0.009
600-HRD-SG-D3A 04/06/89 0.730 0.100 0.004
600-HRD-SG-D4A 04/06/89 1.860 0.200 0.011
600-HRD-SG-D5A 04/06/89 2.760 0.100 0.012
600-HRD-SG-D6A 04/06/89 0.960 0.024 0.004
600-HRD-SG-D7A 04/10/89 '0.780 0.070 0.006
600-HR0-SG-DSA 04/06/89 0.890 0.110 0.016
600-HRD-SG-09A 04/06/89 0.100 0.020 0.004
600-HRD-SG-DIOA 04/06/89 0.080 0.010 0.003
600-HRD-SG-DIIA 04/05/89 0.150 0.060 0.004
600-HRD-SG-D12A 04/05/89 0.040 0.016 <0.002
600-HRD-SG-DDIA 03/28/89 <0.010 0.020 0.004
600-HRD-SG-DO2A 03/28/89 <0.010 0.010 <0.002
600-HRD-SG-DD3A 03/28/89 <0.010 <0.010 <0.002
600-HRD-SG-DD4A 03/28/89 <0.010 <0.010 <0.002
600-HRD-SG-DD5A 03/29/89 0.010 0.010 0.003
600-HRD-SG-DD6A 03/28/89 <0.010 <0.010 <0.002
600-HRD-SG-EIA 04/11/89 0.870 0.060 0.003
600-HRD-SG-E2A 04/11/89 0.810 0.060 0.007
600-HRD-SG-E3A 04/11/89 0.800 0.040 0.003
600-HRD-SG-E4A 04/12/89 0.120 0.010 0.005
600-HRD-SG-E5A 04/11/89 0.160 0.010 <0.002
600-HRD-SG-E5B 04/11/89 0.120 <0.010 <0.002
600-HRD-SG-E6A 04/10/89 0.020 <0.010 <0.002
600-HRD-SG-E6B 04/10/89 0.020 0.010 <0.002
600-HRD-SG-E7A 04/10/89 0.110 <0.010 <0.002
600-HRD-SG-E8A 04/12/89 0.120 0.010 0.004
600-HRD-SG-E9A 04/10/89 0.160 0.020 0.004
600-HRO-SG-EIOA 04/10/89 0.100 0.030 0.003
600-HRD-SG-EIIA 04/10/89 0.010 <0.010 <0.002
600-HRD-SG-E12A 04/10/89 0.040 0.010 0.002
600-HRD-SG-EI3A 04/10/89 0.050 0.010 0.002
600-HRO-SG-FIA 04/29/89 0.050 <0.010 <0.002
600-HRD-SG-F2A 04/20/89 0.010 C0.010 <0.002
600-HRD-SG-F3A 04/13/89 0.050 <0.010 <0.002
600-HRD-SG-F36 04/13/89 0.040 <0.010 <0.002
600-HRD-SG-F4A 04/14/89 0.020 <0.010 <0.002
600-HRD-SG-FSA 04/13/89 0.020 <0.010 <0.002
600-HRD-SG-F6A 04/13/89 0.020 <0.010 <0.002
600-HRD-SG-F7A 04/14/89 0.090 0.010 <0.002

C-6
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600-HRD-SG-F7B
600-HRD-SG-FBA
600-HRD-SG-FDA
600-HRD-SG-F1OA
600-HRD-SG-FIIA
600-HRD-SG-F12A
600-HRD-SG-FI3A
600-HRD-SG-F14A
600-HRD-SG-GlA
600-HRD-SG-GZA
600-HRD-SG-G3A
600-HRD-SG-G4A
600-HRD-SG-&4B
600-HRC-SG-GSA
600-HRD-SG-G5B
600-HRD-SG-G12A
600-HRD-SG-G13A
600-HRC-SG-G14A
600-HRD-SG-GISA
600-HRC-SG-H1A
600-HRD-SG-H2A
600-HRD-SG-H7A
600-HRD-SG-HI4A
600-HRD-SG-H1SA
600-HRD-SG-HI6A
600-HRD-SG-JIA
600-HRD-SG-J3A
600-HRD-SG-06A
600-HRD-SG-312A
600-HRD-SG-J36A
600-HRO-SG-J17A
600-HRD-SG-KIA
600-HRC-SG-K2A
600-HRD-SG-K3A
600-HRD-SG-KSA
600-HRD-SG-KIIA
600-HRD-SG-K12A
600-HRD-SG-KI3A
600-HRD-SG-KI3A
600-HRD-SG-KISA
600-HRD-SG-K17A
600-HRD-SG-KISA
600-HRD-SG-LIA
600-HRD-SG-L4A
600-HRD-SG-LSA
600-HRD-SG-L6A

Table 2-4.

Co lect Ion
Date _

04/14/89
04/13/89
04/13/89
04/13/89
04/13/89
04/13/89
04/13/89
04/13/89
04/17/89
04/17/89
04/17/89
04/17/89
04/17/89
04/18/89
04/18/89
04/17/89
04/14/89
04/14/89
04/14/89
04/17/89
04/18/89
04/17/89
05/10/89
05/10/89
05/10/89
04/17/89
04/18/89
04/18/89
04/20/89
05/10/89
05/10/89
04/18/89
04/18/89
04/18/89
04/18/89
04/19/89
04/19/89
04/20/89
05/10/89
04/20/89
05/10/89
05/10/89
04/18/89
04/19/89
04/19/89
04/19/89

(Cont'd.

TCE
Is/L)

0.100
0.050
0.140
0.400
0.010
0.010
0.020
0.010
0.170
0.110
0.020
0.020
0.020
0.040
0.150

<0.010
C0.010
C0.010
<0.010

1.400
0.420
0.150
0.010
0.010
0.010
0.030
0.090
0.980

<0.010
<0.010
<0.010

0.330
0.060
0.080
0.380

<4.010
C0.010

0.007
0.010

C0.010
0.010
0.010
0.710
0.020
0.070
0.070

TCA
.m/L)0

<0.010
0.010
0.040
0.110

<0.010
0.010

<0.010
4O.010
0.010

C0.010
0.010
0.010

(0.010
<0.010
0.020
0.010

(0.010
0.010

<0.010
0.040
0.020
0.020

(0.010
<0.010
C0.010
0.010

<0.010
0.040
0.010

<0.010
(0.010
<0.010
<0.010
C0.010
0.020

(0.010
0.010
0.010
0.010

C0.010
C0.010
0.010

4<.010
C0.010
(0.010
<0.010

PCE
MLu

<0.002
0.002
0.007
0.026

(0.002
0.002
0.002
0.002
0.002

(0.002
(0.002
<0.002
<0.002
0.003
0.005

<0.002
<0.002
<0.002
<0.002

0.199
0.270
0.019

<0.002
(0.00 2
(0.002
0.117
0.714
0.040
0.009
0.002

(0.002
0.280
0.180
0.053
0.046

'0.002
0.002

(0.002
<0.002
0.009

cO.002
<0.002
0.021
0.002
0.008
0.002
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Table C-4. (Cont'd.)

Collection TCE TCA PCE
Site ID Cate ,n/l ,o/L) (mo/L)

600-HRD-SG-L7A 04/19/89 0.060 4.010 0.002
600-HRD-SG-LIOA 04/19/89 0.030 4.010 0.002
600-HRD-SG-L11A 04/19/89 <0.010 (0.010 0.002
600-HRD-SG-LI2A 04/19/89 <0.010 0.010 0.009
600-HRD-SG-L128 04/19/89 4.010 0.010 0.008
600-HRD-SG-L17A 05/10/78 C0.010 40.010 C0.002
600-HRD-SG-L178 05/10/89 4<.010 0.010 (0.002
600-HRD-SG-LI8A 05/10/89 C0.010 0.010 <0.002
600-HRD-SG-MIA 04/20/89 0.202 <0.010 0.005
600-HRD-SG-M7A 05/05/89 (0.010 (0.010 0.002
600-HRD-SG-MSA 05/05/89 0.010 (0.010 0.002
600-HRD-SG-MSA 05/05/89 0.010 40.010 (0.002
600-HRD-SG-MIOA 05/05/89 <0.010 0.010 (0.002
600-HRD-SG-MIIA 05/05/89 0.010 (0.010 (0.002
600-HRD-SG-M1SA 05/04/89 C0.010 <0.010 0.002
600-HRD-SG-NIA 05/05/89 0.860 0.020 0.006
600-HRD-SG-N7A 05/05/89 0.010 0.010 0.002
600-HRD-SG-N14A 05/02/89 0.010 <0.010 <0.002
600-HRD-SG-NI5A 05/04/89 <0.010 0.010 0.002
600-HRD-SG-N16A 05/04/89 <0.010 <0.010 0.041
600-HRD-SG-N17A 05/04/89 <0.010 <0.010 0.032
600-HRD-SG-NIBA 05/04/89 0.010 <0.010 <0.002
600-HRD-SG-PIA 05/03/89 0.740 0.030 0.005
600-HRD-SG-P2A 05/03/89 0.080 <0.010 0.002
600-NRD-SG-P3A 05/03/89 0.230 0.010 0.007
600-HRC-SG-P9A 05/01/89 0.020 <0.010 <0.002
600-HRD-SG-P12A 05/01/89 (0.010 0.020 <0.002
600-HRD-SG-P13A 05/01/89 <0.010 0.010 0.023
600-HRD-SG-P14A 05/01/89 4o.010 C0.010 0.004
600-HRD-SG-PlSA 05/04/89 0.010 C0.010 <0.002
600-HRD-SG-P17A 05/04/89 0.010 <0.010 0.026
600-HRD-SG-RIA 05/03/89 0.060 0.010 <0.002
600-HRD-SG-R2A 05/03/89 0.040 0.010 (0.002
600-HRD-SG-R3A 05/03/89 0.830 0.040 0.010
600-HRD-SG-R6A 05/03/89 0.050 (0.010 <0.002
600-HRD-SG-RSA 05/05/89 <0.010 4.010 <0.002
600-HRD-SG-R9A 05/01/89 0.010 40.010 <0.002
600-HRD-SG-R12A 05/02/89 0.050 0.040 0.005
600-HRD-SG-RI3A 05/01/89 0.040 0.050 0.004
600-HRD-SG-R138 05/01/89 0.020 0.030 0.003
600-HRD-SG-R14A 05/04/89 0.020 0.020 0.012
600-HRD-SG-R148 05/04/89 0.010 0.010 0.007
600-HRD-SG-RISA 05/03/89 C0.010 (0.010 0.009
600-HRD-SG-RISB 05/03/89 <0.010 0.010 0.013
600-HRD-SG-RI6A 03/27/89 0.010 0.010 0.013
600-HRD-SG-SIA 03/23/89 0.130 0.010 <0.002

C-8
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600-HRD-SG-S2A
600-HRD-SG-S3A
600-HRD-SG-S4A
600-HRD-SG-S5A
600-HRD-SG-S6A
600-HRD-SG-S7A
600-HRD-SG-S7B
600-HRD-SG-S8A
600-HRD-SG-S9A
600-HRD-SG-SIlA
600-HRD-SG-S12A
600-HRD-SG-Si3A
600-HRD-SG-S13B
600-HRD-SG-Si4A
600-HRD-SG-SI5A
600-HRD-SG-TIA
600-HRD-SG-T2A
600-HRD-SG-T3A
600-HRD-SG-T4A
600-HRD-SG-T5A
600-HRD-SG-T6A
600-HRD-SG-T6B
600-HRO-SG-T6C
600-HRD-SG-T7A
600-HRD-SG-T8A
600-HRD-SG-T9A
600-HRD-SG-T98
600-HRD-SG-TIOA
600-HRD-SG-TlIlA
600-HRD-SG-T12A
600-HRD-SG-T13A
600-HRD-SG-T14A
600-HRC-SG-UlA
600-HRD-SG-U2A
600-HRD-SG-U3A
600-HRD-SG-U4A
600-HRD-SG-U5A
600-HR0-SG-U6A
600-HRD-SG-U7A
600-HRD-SG-USA
600-HRD-SG-U9A
600-HRD-SG-UlOA
600-HRD-SG-UIOB

Table C-4.

Collection
Date

03/23/89
03/23/89
03/23/89
03/23/89
03/27/89
03/28/89
03/28/89
03/27/89
03/27/89
03/27/89
03/27/89
03/27/89
03/27/89
03/27/89
03/27/89
03/23/89
03/23/89
03/23/89
03/21/89
03/21/89
03/23/89
03/23/89
03/23/89
03/21/89
03/21/89
03/21/89
03/21/89
03/23/89
03/23/89
03/21/89
03/20/89
03/20/89
03/17/89
03/17/89
03/17/89
03/20/89
03/20/89
03/20/89
03/20/89
03/20/89
03/20/89
03/20/89
03/20/89

(Cont'd.

TCE
£m/L)

0.670
1.290
0.450
0.010

<0.010
2.470
2.440
1.880
0.090
0.010
0.030
0.110
0.100
0.100
1.060
0.012
0.070
0.395
0.704
0.193
0.058
0.053
0.041
2.820
1.340
0.674
0.604
1.160
0.793
0.049
1.100
0.834

<0.010
0.029
0.689
0.720
0.140
0.320
0.360
0.340
1.670
1.690
1.560

C-9

TCA
bu/L).

0.040
0.100
0.060

<0.010
<0.010
0.080
0.080
0.130
0.010

<0.010
0.010
0.020
0.020
0.040
0.080

<0.010
<0.010

0.045
0.064

<0.010
<0.010
<0.010
<0.010
0.133
0.122
0.066
0.060
0.086
0.081
0.049
0.298
0.398

<0.010
<0.010
0.167
0.053

<0.010
<0.010
<0.010

0.031
0.118
0.108
0.081

PCE
(uo/L)

0.004
0.014
0.005
0.024

<0.002
0.021
0.022
0.054
0.003

<0.002
0.002
0.006
0.007
0.018
0.043
0.002
0.003
0.005
0.021
0.002

<0.002
<0.002
<0.002
0.760
0.027
0.018
0.046
0.024
0.016
0.009
0.041
0.035

<0.002
<0.002
0.006
0.006

<0.002
<0.002
<0.002
0.012
0.019
0.022
0.021



DOE/RL-90-18

This page left intentionally blank



DOE/RL-90-18

APPENDIX D
METEOROLOGICAL DATA

CITY OF RICHLAND AIRPORT AND THE 300 AREA

This appendix presents wind velocity data from the Richland Airport and the 300 Area for
the period 1982 through 1989. Both stations are operated by PNL, who provided the data on
computer disk.

The average wind velocity is recorded on an hourly basis at both stations, yielding a total
of 78,840 possible observations for the period covered. The data were generally complete with
the exception of a large gap in the 300 Area data set from 1984 through most of 1985. Each
hourly observation was entered onto a computer database. Average wind speed was recorded
in mi/h and average wind direction was recorded to the nearest 10.

In analyzing the data, individual hourly averages for wind speed and direction were
combined to form daily averages to reduce the number of observations. The daily averages
are shown on Figure D-1 through D-4 for the period of the data. The averaging process
masks diurnal periodicities, but preserves the larger structural scale, such as seasonal and
climactic periodicities.
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Figure D-1. Daily Average Wind Direction, 3M0 Area, 1982-1989.
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Figure D-2. Daily Average Wind Direction, Richland Airport, 1982-1989.
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APPENDIX E
AIR QUALITY MONITORING RESULTS

Air quality monitoring results are reproduced from Glantz and Laws 1990. Semivolatile
organic results from 1100-1, are not provided in Subappendix E-4 because these results were
omitted from Glantz and Laws 1990. Corrections to data as originally reported have been noted
where appropriate.

C

C.

Glantz, C.S. and G.L. Laws, 1990, Air Quality Monitoring for the 1100-EM-1 Remedial
Investigation: Phase I Sampling, Pacific Northwest Laboratory, Richland, Washington.
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METEOROLOGICAL DATA FOR PHASE I MDNITORING EVENTS

Meteorological data for Phase I monitoring events are presented in this

appendix. The data were collected from Hanford meteorological monitoring

stations located near the waste sites (the 300 Area and Richland stations) or

from a portable meteorological tower that was deployed near the waste site

just before most monitoring events. The 300 Area meteorological monitoring

station is located near Highway 4S (Stevens Drive), under 1 mi (1.6 km)

north-northeast of the Horn Rapids Landfill. The Richland meteorological

monitoring station is located on the roof of the Richland Airport control

tower. This station is about 2 mi (3 km) south-southwest of the 1100-2 and

1100-3 Disposal Pits.

The portable meteorological monitoring tower was scheduled to measure

- meteorological conditions during most monitoring events. Data from the 300

Area or Richland Airport stations were used when supplementary data were not

collected.

E1-1
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Meteorological Data Collected During Monitoring Event "B'
Monitoring at the 1100-2 and 1100-3 Disposal Pits

Date: April 3, 1989

Data were collected using the supplementary monitoring tower. The portable
tower was located 200 ft (60 m) southwest of the 1100-3 Disposal Pit 3.

Temperature at start of monitoring event: 62'F (17C
Temperature at end of monitoring event: 63*F (17 C

The wind direction presented below is the mean direction the wind was blowing
from during each 15 min averaging period. Winds are rounded to the nearest
5* and are measured clockwise from true North. Add or subtract 1800 to
obtain the mean transport direction (the direction the wind was blowing
toward).

Wind Wind
Time Time Direction Speed
(PDT) (PST) (from N) (mph)

13:00 12:00 220* 8.3
13:15 12:15 2500 9.1
13:30 12:30 2400 9.4
13:45 12:45 2800 7.3
14:00 13:00 2950 6.3
14:15 13:15 2500 7.9
14:30 13:30 2950 6.0
14:45 13:45 2550 8.4
15:00 14:00 240' 7.9
15:15 14:15 260* 7.3
15:30 14:30 265* 7.5
15:45 14:45 2600 11.0

EI-2
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Meteorological Data Collected During Monitoring Event *C"
Standard Monitoring at the Horn Rapids Landill

Date: May 2, 1989

The datalogger for the supplementary monitoring tower failed during this
monitoring event. Representative data are available from the 300 Area and
Richland Airport meteorology monitoring stations.

Temperature during the monitoring event: a 69*F (21*C)

The wind direction presented below is the mean direction the wind was blowing
from during each one hour averaging period. Winds are rounded to the nearest
5* and are measured clockwise from true North. Add or subtract 180* to
obtain the mean transport direction (the direction the wind was blowing
toward).

300 Area Meteorology Monitoring Station

Time
- (PDT)

11:00
12:00
13:00

Time
(PST)

10:00
11:00
12:00

Wind
Direction
(from N)

2300
2400
1600

Wind
Speed
(mph)

7
4
4

Richland Meteorology Monitoring Station

Time
(PDT)

11:00
12:00
13:00

Time
(PST)

10:00
11:00
12:00

Wind
Direction
(from N)

2600
250*
2100

Wind
Speed
(mph)

6
8
4

El-3
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Meteorological Data Collected During Monitoring Event "D"
Asbestos Monitoring at the Horn Rapids Landfill

Date: May 24, 1989

Supplementary meteorological monitoring was not required during this
monitoring event. Meteorological observations at the 300 Area and Richland
Airport meteorology monitoring stations were Dresentative of the
conditions present at the landfill on this day 2).

Temperature during the monitoring event: x 67*F (19*C)

The wind direction presented below is the mean direction the wind was blowing
from during each one hour averaging period. Winds are rounded to the nearest
5' and are measured clockwise from true North. Add or subtract 180* to
obtain the mean transport direction (the direction the wind was blowing
toward).

300 Area Meteorology Monitoring Station

Time
(PDT)

12:00
13:00
14:00
15:00
16:00

Time
(PST)

11:00
.12:00
13:00
14:00
15:00

Wind
Direction

(from N)

2400
2400
2500
2500
2400

Wind
Speed
(mph)

19
18
17
18
18

Richland Meteorology Monitoring Station

Time
(PDT)

12:00
13:00
14:00
15:00
16:00

Time
(PST)

11:00
12:00
13:00
14:00
15:00

Wind
Direction
(from N)

230*
2300
240*
260
270*

Wind
Speed

19
16
16 -

15
15

The strong atmospheric pressure gradient that was present on this
day produced uniform meteorological conditions over a wide area
that included the southern portion of the Hanford Site and north
Richland.

E14
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Meteorological Data Collected During Monitoring Event "E"
Standard Monitoring at the Battery Acid Pit

Date: May 25, 1989

The datalogger for the supplementary monitoring tower was still inoperable
for this monitoring event. Representative data are available from the 300
Area and Richland Airport meteorology monitoring stations.

Temperature during the monitoring event: u 70*F (21*C)

The wind direction presented below is the man direction the wind was blowing
from during each one hour averaging period. Winds are rounded to the nearest
5' and are measured clockwise from true North. Add or subtract 1800 to
obtain the mean transport direction (the direction the wind was blowing
toward).

300 Area Meteoroloav Monitorina Station

Time
(PDT)

12:00
13:00
14:00
15:00
16:00

Time
(PST)

11:00
12:00
13:00
14:00
15:00

Wind
Direction
(from N)

240*
2100
2100
2400
270*

Wind
Speed
(imph)

12
11
10
8
6

Richland Meteoroloy Monitoring Station

Time
(PDT)

12:00
13:00
14:00
15:00
16:00

Time
(PST)

11:00
12:00
13:00
14:00
15:00

Wind
Direction
(from N)

2100
2000
2100
2600
240*

Wind
Speed
(Mph)

11
9
7
5 -
7

E1-5
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SUBAPPENDIX E-2
SAMPLING PARAMETERS
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Phase I Samoling Parameters

Sampling
Started
(PDT)

12:50
12:50
12:50
12:50
12:50
12:50
12:52
12:52
12:52

82F-U
B2P-U
82C-U
BDF-DW
81P-DW
B4C-DW
93F-DE
B3P-DE
93C-DE
90F
BOP
80 C

C1F-U
C1P-U
C2C-U
C2F-DW
C2P-DW
CIC-DW
OF-DE
C3P-DE
C3C-DE
COF
COP
COC

Sampling
Ended
(PDT)

15:40
15:40
15:29
15:40
15:40
15:12
15:41
15:41

pump fail.

Date
Sampled

4/03/89
4/03/89
4/03/89
4/03/89
4/03/89
4/03/89
4/03/89
4/03/89
4/03/89
4/03/89
4/03/89
4/03/89

5/02/89
5/02/89
5/02/89
5/02/89
5/02/89
5/02/89
5/02/89
5/02/89
5/02/89
5/02/89
5/02/89
5/02/89

5/24/89
5/24/89
5/24/89

5/25/89
5/25/89
5/25/89
5/25/89
5/25/89
5/25/89
5/25/89
5/25/89
5/25/89

Sampling
Duration

(min)

170
170
159
170
170
142
169
169

64
64
64
64
64
64
64
64
64

181
181

60
60
60
60
60
60

Flow
Rate
(1/min)

147
147

0.29
155
155

0.27
169
169

156
156

0.30
147
147

0.23
147
147

0.23

0.50
0.54

144
144

0.075
147
147

0.096

Volume
Samled

(n3)

25.0
25.0
0.046

26.4
26.4
0.038

.2&*t8
.- r&-

0.0 19
4.4e )qI?

0.015

0.09
0.10

4,&e'
0.004

26.00
0.006

(a) The sampler ID and site code consists of the three-character sample ID,
followed by a location code. In this code U - upwind, D - downwind,
DW - the more westerly downwind monitoring location (when there are two
downwind monitoring sites), and DE - the more easterly downwind
monitoring location (when there are two downwind monitoring sites).

E2-2

(
4

2~4
It,

9:55
9:55
9:55
9:56
9:56
9:56
9:54
9:54
9:54

12:55
12:55

12:40
12:40
12:40
12:41
12:4 1
12:41

C -
10:59
10:59
10:59
11:00
11:00
11:00
10:58
10:58
10:58

15:56
15:56

13:40
13:40
13:40
13:41
13:41
13:41

DIA
C2A
DOA

E3F-U
E3P-U
E3C-U
ElF-D
EiP-D
EtC-D
EOF
EOP
EOC
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SAMPLING PARAMETERS

Information on sampling parameters is presented in this appendix. The

information presented for each monitoring event includes the date of

sampling, on- and off-times for each sampling instrument, and calculated
flow rates through the samplers. The tables containing this information are
photocopied from the laboratory record book. All flow rates are in 1/min.

C.

E2-1
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LABORATORY ANALYSES OF CARBON MOLECULAR SIEVE SAMPLES

Laboratory analyses of carbon molecular sieve (CMS) samples are
presented in this appendix. CnS samples were collected during monitoring
events 'B", "CO, and "E" and were analyzed for volatile organic compounds
(VOCs). In each table of laboratory results, the C0S samples are identified
by their three-character identification code and a brief sample description
that indicates where sampling was conducted in relation to the waste site
('blank" represents an unexposed sample analyzed for quality control
purposes).

E3-1
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Monitoring Event IE" - Phase I monitoring at the Battery Acid Pit

Mass (nanograms) of Pollutant Contained in Sample
Sample 1,1,1-

Description PCE TCA CC14 TCE Benzene Toluene Octane
------------- ---------------------------------- ------- ------

EOC - blank 0.2 1.4 0.9 0.4 * * *

E1C - downwind 0.26 4.6 2.66 2.1 <2.5 <1 .0  4.56

E2C - upwind 0.7 1  4.115 2 .1 J 2.2 <7.5 <7.5L 75!

* - experienced overload conditions at these retention times

E3-2



Monitoring Event "8' - Phase 1 monitoring at the 1100-3 Disposal Pit

Mass (nanograms) of Pollutant Contained in Sample
Sample 1,1,1-
Description PCE TCA CC14 TCE Benzene To

DOC - blank + + + + +

B4C - downwind <1.5 + + <1.5 <150d

B2C - upwind 8.0 <7.5$ 11(a) >50 8.5 <

(a) Possible detector overload indicating values could be higher.

luene Octane
-- - . . .

+

+

i2n

4

2515'

Monitoring Event

Sample
Description

.... M-------
COC - blank

C1C - downwind W

C2C - upwind

C3C - downwind E

(a)

(b)

"C" - Phase 1 monitoring at the Horn Rapids Landfill

Mass (nanograms) of Pollutant Contained in Sample
1,1,1-

PCE TCA CCl4 TCE Benzene Toluene
---- --- --- ~- ------ 

- -0.05 2.8 :405L\ 4.5 -4.Od -- Zia

2 36(a) 104(b) 27(b) 39 <3.50 <1.56

.8.5(a) 160(b) 41(b) 64 4.0 <1.06

42 98(b) 26(b) 32 <2 <2.5

Possible detector overload indicating

Observed detector overload conditions
caused from impurities in Carbotrips.

values could be higher.

at this retention time initial

Octane

32

22

2.5

300 )t 41

ly

E3-3
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SUBAPPENDIX E-4
LABORATORY ANALYSES OF POLYURETHANE FOAM SAMPLES

C.
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LABORATORY ANALYSES OF POLYURETHANE FOAM SAMPLES

Laboratory analyses of polyurethane foam (PUF) samples are presented in

this appendix. PUF samples were collected during monitoring events "B", "C",
and "E" and were analyzed for semivolatile organic compounds (including

pesticides and PCBs). The data in this appendix are presented using

photocopies of the analysis laboratory's reporting sheets. The laboratory

report for each sample is two pages long. The identification code of the

sample is provided near the top of the first page on each of the sets of

reporting sheets.

E4-1
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ITURTTNLPHSPYATZ 1121 14 1.0 Ma/g Ic 10 ppb 1 4
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w1r31*nty Z nrrnl I ena"em ec mi2t or vEfrlEE T. 5 1
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mnTrD STAT! T Trar CO Pk'f. !WC. .1211n Allt-oti *flT- %PC

SVWflVfl'k t etetfr c WaTg.T "A I P

kt.'nt cOent 11 S.e.4 .

OCT-RD X.D.i 50I3A DaTn cnTaena,

COST 1. 0.: g - P O1t AIALTZZD:..,.,_A.

ANALYST: .C Ui ZETVACT =LU20N: .2

SILS WT(g)/VOLt&L) flTTf.' TataL OLUTIONO.ja

.. 1 b2

IJZCTIO0 VOLuL): LM LRTIU FC M

tO~sotNn ien! SrtL i yr.,e i Vflrfl wnryonrnmI KDLII

ICUSOL Iasi Ic 1.0 uq/q Ic0ppb I 5JI pII
I------------- I---I----- - -------I ------
1,2-DICLOR03EWZENt g361 I< 1.0 u9/f I' 10 ppb I
-I ------------ ------ - - ------- - -i-
1, 3-DICHLORaOBNZENE 1562 j< 1.0 uq/g Ic 10 ppb I

p-:ICHL003EZNZENE 1363 I< 1.0 uq/q Ic 10 ppb I

INEXACHLOROSENZENE 111 Ic 1.0 uq/q It 10 ppb I I
I---------- - I ---I------ I ......---- I 

PENTACLOROBENZENZE C26 It 1.0 uq/q it 10 ppb I

PZNTACHLOROPHZNOL IC28 < 5.0 u9/; It 50 ppb I I dotI
I ----------------- I --- I------- I -- ----- I------- f I
I1,2,4,5-TfTlACHLOar3mNEiC37 I< 1.0 ug/V I< 10 ppb I I

1,2,4-TMCKLO0IZENWE IC43 j< 1.0 ug/; It 10 ppb I I

IHZZACHLOROPENE ICS4 j< 1.0 Uq/9 I< 10 ppb I I I

INAPHTHALENE fC33 j< 1.0 ug/q It 10 ppb I
I------- I-----I---I------ I -------------- -I
1,2,3-T3CE.OR03N2tNE Z C6 It 1.0 u;/q Ic 10 ppb I

PHENOL C7 It 1.0 u;/q 1c 10 fib
I ------------ I ----I--------I----- ---- I - ----I
I,3,5-TRICMLORONZENZ ICSI Ic 1.0 ug/v I< 10 ppb I I I

11, 2, 3, 4-TETRACHLOl03Mnjn:ICS9 I< 1.0 ug/y Ic 10 ppb I I I

1I,2,3.5-TETRACHLOROENZUNtICI0 Ic 1.0 ug/V Ic 10 ppb I

IXEROS]E IC79 it 1000 ug/w 1c 10 pa I II. . . . . . . . .. . . . .....-- --- ---- - ---I.- ------I. ..... --- --
ISTRnC Nc Ic14 5.0 us/f Ic 50 fib I I

IMALC.C NYDRAZIDE IC92 It 50.0 01/9 It 500 pb I b I
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11 f 'arprn n EC
fl YL; f4TQo 5 Ing '1

FA4

I/A
4,-

tW4



DOE/RL-90-18

........-.. .- - ..... I.--- --- .---- ---I -- -----. I . ..
Imcnun ac l o IC3 I 10.0 uq/9 1< 100 171 IY .,
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rTrm .,.-1s nrmvd in vya Tue. RflCWEAWD BTVTE?6 rnri-uam

A...tC tvar-rvnx.!'yi annvre *ukTfsts ritwi ,41v*INC ~ ~ ~ ~ .-*.A;TIM"l"I IAf-an mnaerin,4 -q

CST-AD 1. 0. t 9 DATA UETSITD 9

CfST 2.3.: 13 2............. T3 £1Z&Lfl D

MALTITh Xes/M4../ .- CTIT MLt1I B1 Q2

SILK WT(g3/VOL(sL) flflfl.: -" ITU.A CILUtZOU Bk 61 n

I&IIas It. mgl I Uto " I A) OI
I ------- -------- -------- I ----- I --- -- -- -- --- -- -- ---- --

S I N I. I I I

CRISOL 1451 Ic 1.0 vf/9 1< 10 Pb I I i/O

1,.2-DnCKLOXOSENZEfE 1162 I< 1.0 ug/g I 10 ppb I I I

Ip-DICHLO3rNKNE 163 1 1.0 ul/9 If 10 ppb I I I

IpEnCXLOROXENZENE last 14 1.0 uS/q If 10 ppb I I
I- ....--- .........-----...- I.-- .--I..--.--..-...-I...-- -.. ---... . .... ...- ..

IKZZACHLOROSENZE E IC26 Ic 1.0 ug/y If 10 ppb II I

IPINTACHLOIOPZENOL lC2 Ic 15.0 11/9 If 50 pp I I -

1,12, 4, -TITRACKLOROUNNZNIC37 14 1.0 Ug/I 14 10 Ppb 1 141
1, 2,4-Tm cmLOR0armlExt IC43 14 1.0 ul/9 If 10 VI I

IPKWACMLROPRZNO iC4 If 1.0 Ug/q If 10 ppb I I

I ---------- -------- I---I------- ----- I- --

I4PHTHlLAN A ICSs If 1.0 U9/v Ic 10 ppb I I

}1,2, -TRICHLORAOUNZNE IC36 If 1.0 Ug/q Ic 10 ppb I I I I

I -------------- i-i- i--- ---------- I----- ---- '

IPMENCL ICS7 It 1.0 ug/9 It 10 ppb I 'r
I--------------------------I ---------------------------11,.3,-IC EE ICfl IC 1.0 ug/g I1 10 ppb ,A

Fi,23-TUI4LXO)ZstN CIf 1.0 Uq/9 1c 104pb

1, 2,3. 4-TZTPACKLOROSENE)FtICS' It 1.0 111/9 ( 10 ppb II1-- -- - -- -- - - ----nT A K oO z ~ Is -- - 1. ---- /-- --- I -- -- -- I- I
I1,2,3, 5-TrACLOIOSENZEKI C60 14 1.0 ug/y I< 10 ppb I I I

IKEROIENI 1C79 it 1000 ui/V I< 10 ppm I I V, I
I TRYCHNr NE ICel It 5.0 Ug/1 If 30 PPb I I S0 I
IMALEIC HYDRAZIZD IC92 It 50.0 9g/9 It 500 ppb
S?76112)PACE 1 or 2 73, 19 lsC 5110T Ry 1, 1/1/ g
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4- e*i ""*tt -. "1.0 ee.MY WT. T * .rTWLAWND DTrIYOW it-n

zr M.SI ..fl, 7'fttre *dt.TflI tfan

1f1LYS!r &en . , *l v4u artb

CST-RD 2.0.1 P? e-3 19 DaTz EZTLfCTE 1r, stlp__
COST 1. C. DATE $ifTE: a Di

ARIILyT: /TCACT DL L MTZ, 03 -

SPLE WT(q)/MOL(ML) Tr.: " TOAL DLUTm:

tmJtCTZOP mL) ( rOAM

e.4?oflwn I remt I *67. I lift I 16V3B I19RT

ICAISOL 1251 It 1.0 UT/v it 10 "lb 'A; 10
--------- ------ I---I--------I----- I--- ---l-------

II, 2-OZCMLOIOENZENE 1161 Ic 1.0 ul/l I 10 ppb I I
........ --- -- ----...... ...-... --.. I............. --..- ..------ . . .. - --
1. 3-DCLOKO1ENZNZE 1362 I' 1.0 g/f I< 10 ppb

p-ICnLolo0lIZENZ 1363 Ic 1.0 u/; It 10 ppb I

IMEXACHLIOROENZNE 139 I< 1.0 ug/; 14 10 pb

IPETACMLOROINZENX ICI6 1 1.0 uq/q 1.10 ppb I

FlNTACLOOPENOL IC28 1c 5.0 ug/ I< 50 ppb I

I1,2,4,5-fTlTACHLORCIZNZZNIC37 j< 1.0 ul/l I< 10 ppb I I &

I1, 2, 4-TUCHLOKOIENZENZ IC3 I< 1.0 ul/q Ic 10 ppb I

IXZZACHLOROPHENZ 1C54 I< 1.0 ug/I It 10 ppb I I
-------------I --- I----- ---I ---- ----..I-- --

IfAPMThALENE C$t Ic 1.0 ug/ c 10 ppb I

1, 2, 3-TfZCXLOROIENZEfl CU Ic 1.0 'g/; I 10 ppb

I XNOL C7 1.0 u/9 I< 10 ppb 4--o--:-

1, , 5-?rCxLotouhwllwz CI 1.0 vw/q Ic 10 ppb I D 1 0
I - I --,--,- I- -C---/---
I 1, 2,3,4-TElCHLOIOIEWZINE ICSO I 1.0 Ug/I C 10 ppb I

1.2,5-nE CLORIZZzNZIC7 S 10 It / I 10 ppb --I II

-----.......-......----. I<-------
III ------- -I-----I--f--- :

ITCOSINE IC79 it 1000 uq/ I< I 10 I I
IflTCKM WE IC1 I< c 5.0 ug/l I< I50 ppb IMUSIZC KTDRAzInz IClZ I' 50.0 uwq ic sot pp; rp

ST76[12PAC 1 O 2 733, 199 OCHI PORT Lr 1. 1/9/89
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....................- -.---. ----- .. ........... ........... i ------- I--------I
I:mCoTuNmz ACID IC93 Ic 10.0 U /T i I Ab .100

I ........................-- ..-.. ....-. ..... .... I.
ITRIUhTTlP T39Ifaf 1121 ic 1.0 ug/w i4 10 ppb I I

ICLOROIZNZzl IL64 1.0 uI/9 It 10 ppb

................................. ........--.. -..t--- ----

; ----- ------- - - --
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IO I qid t0 > h/lu 0 o- )I 1631 zc:wncux Zuntil
-- - -- - - ---- ---- --- I - - -I - - -- - - -- - - -- - -i

q" as 1 > /An 0 Is > I t 43 in unlux
-- - -- - - -- -- - -- - I -- - I ---------h/h-------u-------- I

add at 1 &/An co-l si 6541 V11SOMox0E239 II wdd 0: i h/An c -t >l *toq I J 2xIa ozozV .u- t II
I qidd a I > ./An a 'I - 1 021 l132111 t 0V'XZ Y - V 11It I.- -- ------............ -.....-.

qdd a? I1 h/An 0i >I im12twto aoZ.-, I It I
- - - - --- --/ ---- >I -I ----- ------ I- --I
I qdd at >I A/An Ol -1 iLSD zn2:Kzg o'xrui-g l

qdd ox >] h/An al - 1 l901 2N22 3to 1xzrg-Ct 't I
--I - - ----- I-- ---- I-- I----I---------

qdd 1at j A/An 0* -t > 01 2 ma2N :to zx dyxl t

-- --- -- -- --- -I ---- Ii ---h/ha-------------------d I
I I qdd 0? )I h/hnal ci mi tII NmavolnzRim

-- -- -I- I -- -- --- - I~ -- -h/h ----------------- o -------- I
I IIV Idd -a I /Af 0-1 a M It 'I II - i75 I ------ ----- I h/ha- -- -- i -- -Lg I ----------------- ------

qId as A/ at ' i2I qCXat 0WO T$Atnh4I------ ----Iyi ------------ I------------------------------------------ T
I qdd s Uj h/An OCi Uj mei OxtZvQ1RWOi3Yd1

S ---------- I--- --------- I-I------------------------
I qd ct x &ha Olt U gil 7fl3U4 1talag3WYIX,.....................-------------I --- I------------------------...I

I q at U/ h/ha" c" Uh til1 Il4hlt9i W'flW-dI------------I------------I --- I-------------------------I

I qdd ot j h/ha Olt U1 Cotnil91,11:-9I
I------------ I------------I ----- I--------------------------I

I------------I-------------------------I
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t9Co InE ACID IC03 14 10.0 ua/g I 100 ppb
I ---------- ---- -- ----- ---I.......
iTflITTPLOSlKAT llt I' 1.0 g Ic ppb 

ICXLOIOSENZZN 1.64 1k 1.0 Ug/g I 10 pb
I .-.--.--.--+ - ---- I - I -- .I-"......... ...---

T4:

T5:

'aa,18 u*AWaflF'
Erv 1, 1/g/89
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mr'T tln mflTsTWO OaW euayre . iertN DW ~I7§flo re31.Ifin

:rr~ot, ,r tnile w~flt tt~ R itg r 4 - J .- z

KSKLYTS nE 711 +.- :^

CST-RD I. D.: f k' ATE ZZTBAC~tE TM

COST .D., PUTE AlLfTED h a D2

ANALTfT: sr , / L TCr UIMcT DILUTIW: b, f2

SPLt WT(9)/VOL(UL) flTLD.. t CTAL DLUTS, f B1

unCTION VOL(ULb MATRIX. _

Ienonn IeD a! ATR I vennM Iu.PoreI

lCRiSL Iasi 't 1.0 V1/9 I 10 ppb N / (_/ I

II, 2-DICMLOROSENZENE 1i61 I< 1.0 ug/9 Ic 10 ppb I I I
I..---.......-..------.I-.I.-----.-----.I -.---I.III -,--- --- -I

1, 3-DICNLOtO3ENZEZ 1162 It 1.0 ug/ K 10 b I I
...-- ............--......... --.. -. ..--.--.-.-.--I....-- ..--- .--- . --- --.--

Ip-DWCKLOAOSINZNI 1563 I< 1.0 v4/9 Ic 10 ppb I } (
I.......-- .......-- ........ I..III.IIII....IIII-II...IIII.I-----......---- ... --.. ...-
IMZIACMLOIOUEZINZNE 1381 l 1.0 u,/v It 10 ppb I''f1............. ..........-- --- - .--I.---......-...I.--- -.w.......I..- ....- ... ....-
I ?ACXLOAOBENZZV . :IC26 It 1.0 ul/g I< 10 ppb I I

.....---- ..- .--- ..----I-....---..-.---. -. I.. -.-----.. - I -..-- ........
IYNITACKLOROPHENOL ICI I< 5.0 'g/9 c 50 ppb I I 4.go I-----..-------------------- I---- I---.---------- I------------ I-- .------III..IIIII
1.2, 4,-TETACXLORO NZEMZEI C37 14 1.0 Ug/9 Ic 10 ppb 1 I ti 1 I
--....----.....-.-.. I -.-.---- I.----....-- ..I-I-......I

11, 2. 4-TRICHLORBIENZME IC43 It 1.0 ug/q It 10 "pb I I I

INEACHLOROPHUZW IC54 1< 1.0 9/q K 10 ppb I I
INAPXTMALfNE IC53 Ic 1.0 ul/w It 10 ppb I I

11,I,3-TRCLCRO3ENZEn lCs 1 1.0 U/9 Ic 10 ppb

IPHENCL IC37 I' 1.0 ug/q I< 20 "b I II -IIIIIIIII-IIIIIII-.. I IIIIIIIIIIIIIIII I -------I- ....1
I1, 3, 5-TUCHLOROESZNE lCSs it 1.0 Ug/g I 10 "b I I I

1,2,3,4-TTRACXLORO3SN2ZLVICS9 I 1.0 uq/q 14 10 pfb I II -------------------------------- ------------ -
$1, 2.3,-TETrACnLORnZEtlnICsO It 1.0 Uq/W It 10 pb I I I

IEORSENZ IC79 it 1000 Ug/f iC 10 ppa i

ISTITCUNINE IC91 I 5.0 99/9 I1 50 flb I 1
IMALEIC MTDRAIDZ IC92 50.0 g/ I 500 epb I
SY A 82)PAGt 1 o 2 733, 1989 0CMS 3EMAT &IV 1, 1/9/89

E4-12



EftV3

s/i/It 't An neanz fuifi teat 'CfL 2 lfl P 1.,vF.I.,

.2

1 CII ~JA~fl W'fl4 ~ :t

6wt

........ 7vr I T~e-- -

R NU .4-7 gnpp..

---------- Ij .&qtFf. ...............

------- 4------------- --
.. ... . . -----h/----- li ZW LI~ L fr&

-- - I - -- I ------ I ---- I -------------I

I I ffi qdd oat N1 h/han vv )1 cowI a Ty zmuc IZais
II I---- I ------ -- -------------

zlodz SX2 Mt M YLS



6e/G/T 't AXIS £10523 91120 AdIt 'ECL 7 20 t *Dwsr'*i,.

1 1 qdd 00g l h/Sn 00a 1 Z631 zcuIzxCIN l21WI

I I qdd * s >l b/an cO: U I9lF 2 - L I
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I I qdd at a 1 'I *IZI 2f2MISO OIMZWWZUt -l 6 )1I - - - - - - - - --- ------- - ----I -- - - - - - - - - - --

qdd at >l h/ban o - l n2IIflowcurctI

II I qdd at pi h/ha ci - U LIxI2 :m2 9OVQ,7Kz - ItlEl

I I I qdd at )I h/ha ci - U > g0xzI 1fl0f3til

I I I qdd at >l A/An Ot l OWzI 2V 2 fl2f010 HCItIT

I.- -.- -.-.- ---.-.. . . . . . . .-.. . . . . . . . . I . . . . .- I . . . . . . . . . . . . . . . . . . . . . . . . . .- I
I qdd 01at /Sn v-t >l gool 2 2 XIE 01 -RdI

-..-...--.. ..-.-.--.-.. --..... ..... I..... I..........................-|
[ i qdd at >j 6/fin 0 -1 > V9601 2H2 2 HdtCOV*H3X-3 '

----.-..-.-. .-....-...-....-.... --.....-.........i.. .--. I
-- -- --- I --------h/h --- ----- t I ----------------- -------

I I qdd t U b/An 0-1 >l Lt 2I 1tuf1cV xonzl-c t t I

II j I qdd 0 >1 h/bi 0*'t >U 1121 L t 1M 2 21
II I qid at >1 h/hta-o% 'I ul ininau2113olopl(InzelI

I I I qdd oxU i b/ha ci U $gtl znHUgcio',Uxzcd;g--- ------ I ---- I --- I-IIII-IIIIIIIIII- -I
II I qdd at Uj h/ha O' i tollt tU V11atowa-inw-4t

.. .. ... I ....0....S/hi .I -- - Ig ---------------- --------

IoiG i qdd a ) aI x/b * 1cil
I Id t> /"Ol ol2 U 200I a I I I

4710a W004 1 UJJ1TA 1 I51491C M ;
9M I I

cu IQ Mno1Za TVa - :cf *lfl (IW).WA(S)La 3Ins
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81-06 --1H/YOC

:.Ioc Ma lit cc& fL11



SI-v3

e/s/eT 't All zvanu maoas s: ttti f e r 2§sVat t,

q-: A72 / '" C-7

------- ---------------- ----~~..... T ... x. nr14r,,r rr rrn~'r vi

---- RI"
W=Q .1&.watg

44 U% &fl L/U f-1 M W itMU QJ&4UYkA1AA523itJ.A
--- - . .------------.------------------------

-I - . . . . . .1 . . ./. . .l.- .T.. - 1 . . - - - . - - - b OI
------------- I ---- I------------------------- I

~O i7~Oqd d ot Nj I/Sn *ot i Cgzi cmvj tm nQ U'
........--------I -- I ------ --------- I

8I1-06 --rdlflOG

Uor SU0 gst CCLL v jo 20'(1911

Ll CIT (-Lmi) *" -I -- :> W ' -' -'' :z
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- I I q d >- h/a ci - *t mgzx2nxoxzy z-, -C t I Ii
--- -.- - ...-..- I.........-

I qdd a1 > h/a 0c -U iI 3N2A21001org- c'::
--- -- ---- I- - - . i.. . . . . . . . . .-.

I I qdd at >1 A/hs 0-T -U > I ionxat------- - IIi I -------------

I I qdd at >i h/ha Oi - I > SI ult1htOnr L23z -u9g

S---I--- I------------------------
I I I qdd at >U 5/5n 0h/ h too w 1b 2 MO101'TZE"- x1C

----- ----- I ------ -- I --- -------

I I I qdd ox > A/a i -t > flnhtOW lxzrtZrdt
------------ I- . . . ..-. ..-------------------- I

I I 9 qdd at i A/an -t I Pt3 2xZKtOIOIM vZI
- -I .---------.----.-- ..------.---.-.I.------------------------...IA I I qtd t >U h/an 0-1 U1 ggzi It I 2tiIOWOxaya-
I - -- ----- ------------... ............. I ..........-----------------------

I I I I qdd 4 t U h/a VI > : I unnzt2 vo1 MzxnI
. . - i..-------- I------------- - .---.I------------------------1 qdd ol tj '/an 0 -1 al 1 miZ~C1t~a-'

----- - - *-- I------------ I------------- I --.--- --------------- -
I j I qdd at Uj h/ha 01 Hj tgi nenowizn

-- - . - - -- I -- U... ..... I.............-I..... I........... o...............I--------------I-----------I --- I------------------------I

I qdd at tJ h/A ci Pi 'Xl
----- I------------ I------------I.-I- -----------------------

I I qdd a% )I &/*a_ 0-1 )1 Egli ___a _ I____ _
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LABORATORY ANALYSES OF FILTER SAMPI.ES FOR PARTICULATES (HEAVY METALS)

Laboratory analyses of particulates collected on filter samples are
presented in this appendix. Filter samples were collected during monitoring
events "B" and OC'. The data in this appendix are presented using
photocopies of the analysis laboratory's reporting sheets. At the top of
each column of data is a sample identification code. Several sections of
each filter were analyzed independently. Separate results are reported for
the bottom, middle, and top section of each filter sample.
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C9
May 31, 1989

BHANFORD ENVIRONMENTAL
HEALTH FOUNDATION

CO 14035

Pacific Northwest Laboratory
NSIN K6-08

Attn: Cail L. Laws

ANALYSIS OF FIBER CONTENT AS AN INDICATION OF ASBESTOS EXpoSURE . WPt M69051

The three samples received May 25, 1989, reportedly from the Horn Rapids
Landfill, have been analyzed for fiber content using the approved NIOSH
Analytical Method 7400. It should be noted that the method does not
distinguish between asbestos and nonasbestos fibers but rather uses 400 power
phase contrast microscopy to count all particles with an overall length
exceeding 5 microns (p) and a length-to-width ratio of 3:1 or greater.Cc Results are as follows:

Samtlina tata
Air Vol.

2-23 89.1

2-23

2-23

Fibers Fibers
/Field >5 a/cc

<0.03 <0.02

96.6 <0.03 <0.02

-- 0.03 --

If there are questions concerning this report, please contact us.

CL
K. A. Lev "y
Environmental Health Sciences

jt

P.0.80a S, SSCL.A*S. *WCMWbSON $else

j2
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LABORATORY ANALYSES OF FILTER SAMPLES FOR ASBESTOS

Laboratory analyses for asbestos fibers are presented in this appendix.

Sampling for asbestos fibers was conducted during monitoring event "D". The

results of the laboratory analysis of the three filter cartridges used during

this monitoring event are reported in a letter from the analysis laboratory.

Each filter sample is identified by a sample number and sampling data

description.

E6-1



DOEvRL-90-18

APPENDIX F
BOREHOLE LOGS

A total of 22 vadose zone borings and 16 ground-water monitoring wells were installed
during the 1100-EM-1 Phase I RI. The summary logs presented in this appendix were
prepared from field logs, which are available in the DOE-RL 1100-EM-1 Administrative Record.
The DOE-RL 1100-EM-1 Administrative Record is managed by Westinghouse Hanford's
Department of Engineering Environmental Information Management Center, located at the
following address:

U.S. Department of Energy - Richland Operations Office
Administrative Record Center
395 Hills Street
Richland, Washington 99352

This appendix is organized by background borings (Figures F-1 through F-3), vadose zone
borings by suboperable unit (Figures F-4 through F-22), and operable unit monitoring wells
(Figures F-23 through F-38).

Preceding these logs are tables that summarize stratigraphic data as interpreted from the
vadose zone and monitoring well borings. The tables are organized by operable subunit as
follows: 1100-1 and 11004 (Table F-I), 1100-2 (Table F-2), 1100-3 (Table F-3), Horn Rapids
Landfill vadose zone borings (Table F-4), and Horn Rapids Landfill ground-water monitoring
wells (Table F-5).

The last portion of this appendix contains copies of published well logs for existing wells
in the vicinity of the operable unit that were used to construct the geologic cross sections in
Section 3.4.3, Local Geology. The wells include: 699-S40-E14 (Figure F-39), 699-S43-E12 (Figure
F-40), 699-S37-E14 (Figure F-41), 699-S30-E15C (Figure F-42), 1W28-10GI (Figure F43), 3000-B
(Figure F-44), and 699-S32-E13A (Figure F45). The sources of these logs are noted on the logs.
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DOE/RL-90-18

TABLE F-1 STRATIGRAPHIC DATA FROM BOREHOLE LOGS BATTERY ACID PIT (1100-1) AND ANTIFREEZE TANK (1100-4)

EOLUAN PASCO DEPTH TO TOP OF DEPTH TO TOP OF

TOTAL BORING FILL SAND GRAVEL TOP OF RINGOLD TOP OF SILT

DEPTH ELEV. THICK, THICK THICK. RINGOLD ELEV. SILT ELEV.

BORING m(ft) m{ft) m a(i) o in ( m (to fal mt (t)

Vadoew Backgro 13.38 121.21 NA 0.0 Bki of ND ND ND ND

BAP-2 (456.55) (397.66) (1.0) solian sand
to EOH

Vadose Zone Boring
BAP-1 610 12266 1.83 none Base of ND ND ND ND

(20.0) (402.42) (6.0) Fill to
EOH

ATS-1C 6.71 Not 3.75 none Bosof ND NO ND ND

(220) Available (12.3) Fill to
EOH

Monitoring Wells
MW-I 2865 121.44 NA 0.58 16.03 1661 10483 26,97 94 47

(84 0) (38 43) (1.9) (628) (545) (3439) (835) (3099)

MW-2 1554 115,63 NA 0 40 9.05 945 104 18 14.17 101,48

(51.0) (379 36) (1.3) (29.7) (31.0) (3484) (46.5) (3329)

MW-3 25.52 122 53 NA none 1833 1844 104.09 23.94 8 57

(83 74) (402) (6 (80.5) (341.5) (78.6) (323 4)

MW-17 38 10 124.24 NA none 17,07 1707 107.17 27.88 986
(1250) (407,62) (540) (560) (351.6) (00,5) (3171)

EOH . End of Hole
NA - Not Applicable
ND - No Data Because of Shallow Depth of Boring
* . 0 11 m )0 35 it) of Blacktop Asphalt At Surface

F-1
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TABLE F-2. STRATIGRAPHIC DATA FROM BOREHOLE LOGS DISPOSAL PIT 1100-2

EOLIAN PASCO DEPTH TO TOP OF DEPTH TO TOP OF

TOTAL BORING FILL SAND GRAVEL TOPOF RINGOLD TOPOF SiLT

DEPTH ELEV. THICK. THICK THICK RINGOLD ELEV. SILT ELEV.

BORING m if) m (ft fill (ft m It n(f) a m (t mgf
Vadon BaSr of

Background 12.50 119.6 NA 0.48 .oian mand NO ND ND ND

DP-7 (41.0) (392.54) (185) to EOH

Vedose Zone Boringe
DP-4 6 10 120 15 2.16 none Base of ND ND ND ND

(200) (304 19) (7.1) Fill to
EOH

.... ......... ............. ................ ... ........... ........... ..........

DP-5 610 120.22 4.41 none Base of ND ND ND ND

(20,0) (304 43) (18.0) Fill to
EOH

DP-6 a 10 120 31 not none To EOH ND ND ND NO

(20.0) (39471) identified

DP-9 12 13 11968 1.22 none 10,82 1204 10764 ND ND

(398) (39265) (40) 365 (305) (35315)

Monitoring Wells
MW-4 20 51 122 35 NA 1.07 1500 16 15 10.10 ND ND

(67 29) (401 40) (35) (49,5) (53 0) (3484)

MW-5 27.02 122 40 NA 001 14.94 1585 10655 2649 6 91
(88 65' (401 57) (3.0) (400) (52 0) (34 8) (86.') (314 7)

MW-E 2774 120.70 NA 055 16." 17,53 103.17 2519 94 79
(91.0) (390400) (1.8) (557) (575) (338 5) (850) (311 0)

EOH . End of Hole
NA - Not Applicable
ND . No Data Because of Shalow Depth of Boring

F-2
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TABLE F-3 STRATIGRAPHIC DATA FROM BOREHOLE LOGS DISPOSAL PIT 1100-3

EOH . End of Hole
NA . Not Applicable
ND - No Data Because of Shallow Depth of Boring

F-3

EOLIAN PASCO DEPTH TO TOP OF DEPTH TO TOP OF

TOTAL BORING FILL SAND GRAVEL TOPOF RINGOLD TOPOF SILT

DEPTH ELEV. THICK. THICK THICK RINGOLD ELEV. SILT ELEV.

BORING m(ft) mft) mt0 mQl m(It) m (fi) m(t) m (t)
Vadowe Barn of
Background 12.50 110.65 NA 0.46 eollan snd NO ND ND ND

DP-7 (41.0) (392.54) (1.5) to EOH

Vados. Zone Borings
OP-1 6.10 117.57 not none To EOH ND NO ND ND

(20.0) (386.74) identified

DP-2 6.10 118.0 1.6 nonl Base of fill ND ND ND ND
(20.0) (383.84) (5.3) to EOH

DP-3 4 10 118 13 not none To EOH ND ND ND ND
(20.0) (387 58) identified

DP-4 1036 11781 not none To EOH ND ND NO ND
(3-4 0) (386.51) identified

Monitoring Well
MW-7 27.22 120 46 NA 1.14 13.91 15.04 105.40 21.06 440

(89.3) (395.20) (3.75) (45.7) (49.4) (345.8) (85.5) (3097)
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TABLE F-4. STRATIGRAPHIC DATA FROM VADOSE ZONE BOREHOLE LOGS HORN RAPIDS LANDFILL

EOLIAN PASCO DEPTH TO TOP OF DEPTH TO TOP OF
TOTAL BORING FILL &AND GRAVEL TOPOF RINGOLD TOPOF SILT
DEPTH ELEV. THICK. ThICK THICK AINGOLD ELEV, SILT ELEV

BORING m (ft) m(t) m (ft) (Ift) i (a) In (f) i (ft) (ft) m (ft)
Vadowe
Background

HRL-1 5.67 112.71 NA 0.30 Bs of ND ND ND ND
(18.6) (3S.78) (1.0) Itlian sand

to EOH

Vadon Zone Borings
HRL-2 7.71 114.34 none 0.91 6.10 7.01 107.33 NO ND

(253) (37513) (3.0) (20.0) (23.0) (352.1)

HRL-3 7.80 1148.3 none 0.61 Base of ND ND ND ND
(25 6) (376 07) (2.0) ealian sand

to EOH

HRL-4 7 77 1144* not none To EOH ND ND ND ND
(25 5) (375 59) identified

HRL-5 7.80 114.40 not none To EOH ND ND ND ND
(25.6) (375,33) identified

HRL-6 8 47 114.95 not none To EOH ND ND ND ND
(27.8) (377 12) identified

HRL-7 7.92 114.31 not none 692 892 107.39 ND NO
(28 0) (375 04) identified (22 7) (22 7) (352.3)

HRL-8 8.63 114.73 trace red brick none Base of ND ND ND ND
(28 3) (376 40) frags 6 31 to 8.96 fill to

(20 7 to 22 8) EOH

HRL-S 8 23 114.16 not none 3.32 3.32 110.84 ND ND
(270) (374 54) identified (109) (109) (3636)

HRL-10 10 5 116.24 discoloration none Base of ND ND ND ND
(34 5) (381 37) 582 (191) fill to EOH

32 4

EOH . End of Hole
NA - Not Applicable
ND - No Data Because of Shallow Depth of Boring
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TABLE F-S. STRATIGRAPHIC DATA FROM GROUND-WATER MONITORING WELL LOGS HORN RAPIDS LANDFILL

EOLIAN PASCO DEPTHTO TOPOF DEPTHTO TOPOF

TOTAL BORING FILL SAND GRAVEL TOP OF RINGOLD TOP OF SILT

DEPTH ELEV. THICK. THICK. THICK. RINGOLD ELEV. SILT ELEV

BORING m(ft) m(ft) m 1 (ft) (S) i (ft) m t M(S) mft)

Monitoring Well
MW-8 10.30 113.27 NA 1.07 6.8 7.92 105.34 ND ND

(34,08) (371.62) (3.5) (22.5) (26,0) (345.8)

MW- 24.8 113.34 NA 1.07 7.50 8.68 104.60 10.73 10261

(31,4) (371.8,) (3.5) (24.0) (28.4) (343.5) (35.2) (338 7)

MW-10 20.57 118.58 NA 0.81 10.08 10.07 107.63 10.61 0009
(676) (389.09) (2.0) (33.0) (350) (354.1) (64.0) (3251)

MW-11 17.83 11847 NA 0.82 12.28 1311 105.37 ND ND
(585) (388.60) (2.7) (40.3) (43.0) (345.7)

MW-12 18.04 11617 NA 1.22 6,40 7 62 108.53 17.37 s880
(50 17) (381 14) (4.0) (21.0) (250) (356 1) (570) (3241)

(ash)

MW-13 1341 11578 NA none 7.62 762 108.1l ND ND
(440) (379.85) (25,0) (25 0) (354.9)

MW-14 1844 115,83 NA 0 15 655 671 10912 163-4 04o
(605) (380.01) (0.5) (21.5) (22.0) (358 0) (538) (326 4)

(ash)

MW-15 1680 11504 NA 0.30 6.40 6.71 108 34 15.82 99.22
(54 47) (377.43) (1.0) (21) (22 0) (3554) (51.9) (325.5)

(ash)

EOH . End of Hole
NA * Not Applicable
ND No Data Because of Shallow Depth of Boring
SRingold contact based on vsual examination of physical samples in WHC sample library

F-5
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V9dose Zone Borehole No. BAP-2

We!'

ber ordiates N 363.927.5, E 1,946,528.0 Construction
(NA-, 53(ft))

Dolie Toto| Depth Reoched 6-23-89 Summary

Construction Dot Depth
to Grphic Lithologic Dfncription

Descriptio Diogram Fr.t Log

;in

8* Dic. Temorory Cosing
Set 0 4, 6 Dic Temporary
Cosing Set C 44 3.

Trv >ze -o

TIon E- ?7-&'

10

20

30

40

5C

60

70so

80

100

110

120

130

-]

0 -1.0 Sightly Sdty Sond, row
vf-f SOnd Dry

-1.0-7 Sandy Grovel, Lt
-BrownhIi Gr. f-V Sond: Dry

7.0'-16.0' Slty Sondy Grove,
, sand, Dry

h' .C1 42.0 Sandy GroveL Grcyis
SlownGray increasing Grove
Decreasing Sand Near 17,

a Z:Becomes Slightly Moist Necr 24

42.0 -43.5 Slightly Grove'ly
Sand, Gray, f-vc Sand Moist
Static Water Level 0 47.9'
435-45.E Sonry Grove:. ver,
Dork GrOy. Wet

~2

H
-

--

-- 4

H

H

-A

-j

5

A

Total Depth 0 45.6

893-14C7\ bcr-2

FigureF-1. Background Boring BAP-2.
F-6
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Vpoose Zone Borehole No. OP-7

Wel

Lambert Coordinotes N 367,865.43, E 1,945,449.15
(NA: -s3(ft Construction

Date Total Depth Reoched 6-14-89 Summ cry

Corstruction Date
Depth

Grophic Lithologic Description

Description Diogom F,, Log

8 Di. Temporary Cosing
Set 0 4;
6 Dic. Temparcry Casing
Set 0 39.6'.
A' Casing Removed and
Ho e Grojted(Abondoned).

vyc Size -

- C C- 2?.. Wet-c--

10

20

30

40

50

60

70

-- 80

90

110

120

130

1'-1.5 Slightly Silty Sand.
BrOwn. Dry.
1.5'-11.0 Grovtiy Sand, Grey;
5% Silt; Slightly domp.

11.0-16.0 Sandy Grovel, Gre
O% Silt; Dry - Slightly Domp

16.0 --41.0' GroVelly Sand, Ca
Oliv.; 2-3% Slit: Domp te
Moist; Moist - Very Moist Ne
38; Becores Wet Nec' 39.5

- Stotic Woter Leve! lecsurec
* 39.35, 6-15-89

Total Dep 8 4. C

893-1407 d7--

Figure F-2. Background Boring DP-7.
F-7

-

-a-

- a

- i

--

---
--

I--

y,

o
ce
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Vodose Zone Borehole No. HRL-1

We

L mbirt Coordinates N 373,997,6. E 1,943,059.74 .>c stro otion
NAD 83(fr))

Dote Total Depth Reached 6-30-69 SUrM r Cr

Construction Dato
Depth

Graphic Lithotogic Description
Description Diogrom Feet Log

Tempoorary 0' Diameter Casing'
Set 0 4; Temnporory 60
Cosing Set 0 17.2.

Drive Shoe -'8 .,..
73 /8C CD.. Weld-on.

* . on 6-3Q- 69

10

2C

.C

60

7C

S

90

100

110

120

130

-1

0'-1.0 Slightly Silty Sand,
Pale Brawn, no Reaction
. h HCL
1.-11.7' Silty Sandy Grovel.
Gray Strong Reaction with HCL;
Less Carbonate Cement Below 5
.7.-17.31 Slightly Gravelly

5a,,d. Light 9rownish Gfoy
S't. Sight R.oction witt HCL.
ecomes Sci.oted Neor

5tcwete .eve C 6~

893-1407\ ri-

Figure F-3. Background Boring HRL-1.
F-8



DOE/RL90-18

Vodose Zone borteole No. BAP-1
We'

Lanbert Coordinates N 363,940. E 1,946,763.5 Construct Co
(NAD 83(ft))

Sumrm or v
Dote Totol Depth Reached 8-9-89

Canuinrction Dot.

Desription Diagrom

6* Dia. Temporary Carton Steel
Casing Set S 174; CosIng
Renoved After Reaching Total
Depth (20'): Borehole Bock-
filled to Grade With Gronulor
Sentonite.
Weld-on Drive Shoe. 5" ID..
7 3/8' D.
Spilispoon Driven to 2:
T.. at 22' 8/9/89

Depth

in

L2'C
5c

70

-8C

90

100

120

130

Graphic

Log

LIthologic Description

Q'- 2 6' Myi Sandy Grav: firos Dro
2X'--4O' flIpty Qntely Snd; Nnh;

* ,-6*4.3' Sihty Sity Sinty of

Scatteed Asphalt Dsbrt; Sol
i Dritorb-t. ty m

- * 6 u-1'a hany Gra*e Ofime Damp:
sel Dwchwation(ned. orainge

110-14 3 S tly Sity Sightly Grovel
5od; Ligt Te r sh Gray
Sihtly Owmp; Sol D.C.ooatior-

14.8'--20.0' Sandy Gr0,e. Nive Bro.-
Troc* SiPt Damp-te. Sightly WdOWt
sliglht Sol iol.oroior Obtered

Totld Demt 9 2C

-

893-14C7\ bop-t

FigureF-4. Suboperable Unit 1100-1 Boring BAP-1.
F-9
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Vcdose tone 5o.rhole No. DP-4

Wel

rbert or'diiotes N 367,745.8, E 1.947,388.0 Construction

S mmor v
Date Totc Depth Reched 7-i4-89

Constrjction Dato
________________________Depth

Graphic Lithologic Description

Description Diogrom r..t Log

8" Die. Temporory Cosing
(not Stainless) Set to 4.

6" Die. Casing Set to 18
Al: Casing Removed end Hole
Backrfllee rNt Dry Be onte
Grou.

Driv Sine E ,

0.. -e -6 en e

|

4C

50

70

-L

L-
-L_

--

0 -1.9' Sandy Sity Grovl
BokflPl, Dry; YIllow-Brown;

1.9 -8.6' Gravelly Sity Sand
Backfill. Moist, Dark Yellow-
Brown, Chunks of Aspholt.

- " Bottom of Fill at -7 ±

8.6-12.4' Sondy Grovel, Do
Yellowish Brown.
12.4'-20.0 Grovelly Sand.

-- Moist Dark Yellow-Brown, B
(Smell Loyr) or Chunk of C1

-- Encountered in intervcl 12 5'
-43

Tote >,pth 0 20,3'

z;

ed
lcy

893-1407\ dp-4

Figure F-5. Suboperable Unit 1100-2 Boring DP-4.
F-10
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Vodose Zone Borehole No DP-S

benl Coordinates
NAD 653(f))

N 367,643 6, E 19478>- -

WeL

Construction

Sum mcry
Date Total Depth Recched 7-19-89

Constnuction Date
Depth

Graphic Lithologic Desiptior
Description Diogra- F,,t Log

0" Did. Temporary Carbon
Steel Casing Set 0 4'; 6'
Dia. Terporory Carbon Steel
Casing Set 0 18'.
Casing Pulled and Hole
Bockfihled with Dry Sentonite
Gr.out

DrIve Shoe C , Z 3 'E
0. Wel - n.
5' Dic Spt Spcc- Driven
frc 62-2,
T.D 9 a-'

10

20

So50

6 C

70

sG

go

100

1 0

120

130

is

--

-A

I.

--

V-6.5 Slightly Silty Groavlly
Sand, Grayish Brown; Moist Near
5.5'; Asphalt-Le Debris t, 4
Below Grade to 16.
6.5'-l6.0' Grovelly Sand, Bloct
(Moist). Grayish Brown (dry).
1-3% Sit Common Asphalt
Tor-Like Debris From 7.5 -11
13.2'-13.9, and 14.2'- Near 16'.
Bose of Landfill.
16.0'-20.0' Slightly Growfly Sond,
Black (Moist); Groy (dry); 1% Sit.
Moist; Salt and Pepper
Appearonce; Unconsolidated

with no Londfli Debris
Tot. Depth 0 20.C

893--140" e-

Figure F-6. Suboperable Unit 1100-2 Boring DP-5.
F-11



Vodose 'ore BOrehole No. DP-6

Lombert Coordinotes
(NAD '83(f))

N 367,557.7, E 1,947,283.4 Construction

Summary
Dote Tol Depth Reeched 7-25-89

Construction Dato

Description Diograr

r' Die. Temnporory Cosing
Set 0 4".
6' io Temporary Casing
set Drvnto 10' While
Drlling

A'. Cesi; Removed Following
we Completion end Wel -
6ore Bctced - Dr, Grcut
Drive Shoe -
R C, w., WeI.-cr,

Re vdWith Ccsing Afer
- we>,e CnnrIe tier.

Depth
Graphic

Log

-I

Lithologc Dncription

0-2.5 Soody Grovel to Grovelly
0'--2.5' Sandy Grovel to Grcovtlly
Sand, Pol Brown, Dry.
2.5-4.7' Silty Sandy Grovel.
P1 0 . Brown. Dry to Domp.
4.7'-6.9' Sond. Very Moist,
Dark Greyitsh Brown.
6.9'-15.4' Graitly Sand, Dort
Groash Brown, Lower Contact
Grodotional to Sand Below
15.4'-20.0 Sand, Groding to
Gravelly Sand. Silty on Top .- d
Non-silty and Grovely at Bttor
Moist, Donrk Groyish Browr
to Dor Gray

Tote, Depth 0 22 C

893-IAC7 , p-f

Figure F-7. Suboperable Unit 1100-2 Boring DP-6.
F-12
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Vodose Zone 9or.hoe No. OP-9

We
ombert Coordinotts N 367,585.95, E ,947,258.28

NAD 'l3f) -crstru CliIc-

Date Total Dpth iRoched 9-20-89 Sunr-imar

Construction Dato
____________________________________ Depth

e . Graphic Lithoiogic D.scription

Desription Diom .t Log

6' Do. Temporary Ste.
Casing Set 0 38'; Coasio
Removed Aft Reching
Totl Deth orehl Soc-
fied to Grade wit k

Granular Sentonite

We -on Drive Sno ' - ,
7 35'" ..

T.:. on 9-2:-89

--

K_-L

-S]

- N

21D

-

-4C

60

70

110

90

120

130

4.' Grovelly Sand. Yqiowia
Draw. -Z Sit Awhlet Dal

4'lroSlt 5 Sand Glt YunOw

7.7-9.7 Sady Gla, Darl Groy, Trace
SK si tly Moist

9.6 -1i " Gronly Sn Eo,, Gr
Moist.
11.4 -14.6 Sand. Yellowit, r,

to Moist 5- Grve
146-17,0' Sightily Grony Sid, Vr,

Drk Grosh Bror,
17.0-230 Grve> Srew e, Donr

G,W-- 
is!.

230- 39S Sandy G,,, Zo" Gros
Brown
Staol Ster Se' s-
Totol Del0*

893-1407\ ep-9

Figure F-8. Suboperable Unit 1100-2 Boring DP-9
F-13
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Vadose Zone Borehole Na. DP-1
We

Lmbert Coordinates N 367,807.2. E 1,946.323.2 Const rj ot icn
,NA: '83(ft))

Sumrn or v
Dote Total Depth Reoched 8-3-89

Constnctior Dot.
Depth

-- Graphic Lithologic Descripton

Description Diagram Feet Log

___________________________' ' _ ________

Borehole Drmiled Using Cable
Tool Rig with Either Core
Borrel or Split Spoon Sampler
Drilling Started 8/1/89,
Terpo'ary 6' LD. Schedule
40 Carton. Steel Casing Used
to Hold the Borehole Open,
Cosing Pulled and Bockfillec
mith Dry Bentonite Grout.
Cosing Drive, to 18' the.
5" Diameter Split Spoon
Token to 20'
, on B '2 89

-

_
-

70

90

I0

110

120

130

0- ady Growel
2- indistinct Change to Silty
Sandy Growl
5.5' Distinct Change to Sandy
Grove
7.0' I

8,C)

I
distinct Chonge to

Sandy Grovel
ndistinct Change to Sandy

Grovel
10,0' Sharp Contoct to Send
12.0' Groduol Increose ot
Growl Content to Slight'>
Gravelly Sand
14.0C-20.0' Sond W*Ih (n y

Troce Grove

Toto Zept, 222

-4 a

-

--

I
893- 4-, dp--

Flgure F-9. Suboporab pt 4 nit 1100-3 Blaring np-i.
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Vodose Zone Borehole No. DP-2

WeM

Lombrt Coordinotes N 367.846.15, E 1,946,40>2 Construction
(NAn '83(ft))

Dole Totel Depth Reoched 8S -9Summory

Cornstruction DoteDpt

Grophc Lithologic Description

Description Digram Feet Log

I _________

6" Dio. Temporary Corbon
Steel Casing Set S 18
Coming Remnovd After Drilling
to Total Depth (20 ft).
Borehole Bockfilled to Grade

with Granulor Bentonite.

Drive S!,oe. 6' 1., 2 3/6
0.. We!w-on.
5' 2o. Sp:it Spoor Drr
Fro, 1E- -20

7 on E " ?

- 10
-

- 1

--!F

4--7

100

- - 110

120

130

- a

-1

0'--.5' DrIMMI wrw; o
ns Cmm; Dry.

0.5-51 S.ndy Gr'wd. gray. Tr e St
Lad DebrW ComrAM Dry.

\eas. LaS 5 5. Saliw Qode
5.'--11.0' Sity frewy Send, Vry Dark

ay; Trce ; Boist

15.5-19.4 Sandy GMoiis, Very Dak

&orsh-&= .m; 5 - MistSd
Iess Ocojrs Betwee 17.4 -

7...
19.4-20.0 Sad, Very Dork Gray; -2%
Grao'l, Trace St Moist
Tolta DWpth @ 20 C'

I93-l147' bop-I

Figure F-10. Suboperable Unit 1100-3 Boring DP-2.
F-15
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Vodose Zone Borehole No. DP-3

WeL
,omberi Coordi"otes N 367,967 4, E 1,946,481.3
'NA -63(IQ) Construction

Dote Toto. Depth Reached 7-28-89 Summcry

Construction Data
Depth

In Gaphc Lithologic Description
Description Diagram F, e Log

6" DiO. Temporary Carbon
Steel Casing Set 0 18'; All
Casing was Removed After
Borehole Completion to
iotal Depth of 20.
Borehole Backfilied with
Gronular Bentonite to Grade

Drive Snoe. 6* .

C., We-o
C* ia. Spot SpoeDraer

*orn 1.'-2&.

T..on 7,'2E 0

4.

10

20

30
Z:- C

Z:

50

60

70

go

100

-- 110

120

130

-A.

-c

---
--

0'-5.4' Silty Sandy Grol, Pale
Brown; Root Hair and Plant
Debris Common, Dry.
5.4'-9.6' Sandy Grot. Gray;
Slightly Moist near 9.5; This
May be the Bos of the Landfill,
9.6'-20.0' Send, Very Dar Gray
(Moist); Moist Near 16; Send
has Solt and Pepper Appeoance.

Total D.pth S 20.0

893-1407\ dp-?

Figure F-11. Suboperable Unit 1100-3 Boring DP-3.
F-16



Vodase Zone Borehole No DP-8

bert ordinotes N 367,865.15 E 1 4M 1 3

Wel

Constru ction

Summcry
Date Total Depth Reached 9-28-89

Coestruction Data
Depth

Graphie Lithologic Description
Description Diogram Feet Log

6' Do. Temporary Cosin
Set 0 32.5; Casing Pu!led

and Borehole Bockflh.d to
Grade froth 34 (Total Depth)
to Grade.
Weld on Drive Shoe; 6 ID.
7 - 28 -C.D

"I o n 9-28-59

10

20

-- 3

30

40

50

-- 60

70

--- 80

90

100

110

120

130

-U

-1

-2

S- .edy gravel. P Brown
5% SK Dr% Met ed Root Dbris

CAMW trsn. Reaction to

1.-1ft bE~Lymwlysn.Vr
Oo -ayl. Dark r

3.'- 5.0' Sod. Very Dork Gray. Dom%;
no fteactan efih ICL
15.0 -17.3 Sedy Gravt, Dr Gray -2%

17.3 -26.5 Gramlly Sand, vry o44
Gray Do"r,, Blow.n mdoit Noam,'

0 Roetio wiTh HL
26.5-22 SIty Sandy Grove. G'ow

27.6-29.0' vwly Snd, Ver
1Dork Gron , m-owsD29 _o 1. -2t,

29.0 -. SIty Sandy Grove. Gcy
Vth Sandy MttbdS (<3 Th,&k):

31.5-321 Sandy Growv, Very Dart
Gay. -2% SIt Bocomes wel at

BOND 326'.

32.1'-34.0' Gromelly Sand f'r -35 *
Reaction wIt? HCL, Wet.
Total Depth 0 34 ft

I I

893-1407\ 4-

Figure F-12. Suboperable Unit 1100-3 Boring DP-8.
F-17

1.

1--i



DOE/RL-90-!F

Vodase Zone Borehole No. ATS-1C __

Wek

Lombert Coordinotes C
(NAD '83(1))

Surz-r- o r v
Date Toto, Depth Reached 11-10-89

Construction Data Depth
Graphi'c Lithologic Description

Description DIorom Feet Log

Drilled With 7' 0.0 Hollow
Stem Auger to 10';
Diamond Care to 11.3;
Used 76mm Drill Pipe and
2* O.D. Split Spoon Through
Augers to TA.

7' C.. Hollow Ster Auger
76mm Drill Pipe
Intervol Penetrated wit,
2".7. Split Spoo.

7.,. or -- 1 -8

-C

50

60

70

so

90

100

120

130

893-14C7\cts-i1

Figure F-13. Suboperable Unit 1100-4 Boring ATS-IC.
F-18

C

V'-10.0' Sandy Growl, Dork
Brown; Comnmon Concrete Debris

=7 and other Fill Material, Empecilolly
Near 8'-10* Below Gode; Damp.
10,0-11.3 Concrete Debris; Usec
Diamond Core Bit to Penetrate
11.3-12.3 Slightly Gravelly

S Snd, Very Dark GrAyish Brown.,
.2 Bedaing Sand
0 Bose of Londfio.

12.-22.o Sandy Grove, Very
rDork Gra i% Silt: Strong

- Reaction with H01; Strong HN,
Response t, 5C f pr. from 12.9'
to Near 2.

- TaTol Otri C 222

-



Vodose Zone Borehole No. HRL-2

We!!
bert Qoordinotes N 373,962.9, E 1,943877 9  Construction

NAD 83(t))

Summor v
Date Total Depth Reocted 1- 19-m9m

Construction Data
___________________________________ Depth

in Graph c Llthologqc Description

Description Diagram Feet Log

Sample A1802
Chericol-5 Split Spoor*
Cosing-Blok Ircn Entire
Borehole.
Sample A1803
Physical-Drive Barrel.
Somple A1804 & A1805
Chemical & Replicate 5'
Split Spoon.
Sample A18C6
Physico-Drive B.rr.!
Sample A187C & A1808
Chernica: & Lot Split, 5'
Sp-it Spoor'
Sample A1509
OhysicI-Crive .rre
Sample AF'
Chemical-Spl Spoon
Sample A-81 .
Physic.i-Drve Borre'
Sample A1 2
Chemical- 5' SpIl Spoon
Sample A183
Physical-Drive Sarre
Sample A81A
Chemicol-5- Spl Spoon
Sample A1815
Water Sample (2* SS Bailer)
Temporary Casing Removed
and Hole Bockfilled wit,
Bentonite Granules

C

C

C-,

a

C

Cosing Sno. /

OSS ./SS Liners

TZor '-19- 9C

10
r E

3C

AC

100

11 0

120

130

0-2.5' Sandy Silt
3.4'--4.8' Grov'ly Sandy Silt
5.1-7.9' Sity Grovel
so'-B,9' Gravelly Sandy Slit
9.'-12.3* Grovely Silty Sand
12.5'-13.5* Silty Sandy Gravel
13.9'16.2' Silty Sandy Grovel
6.5-17.6' Silty Sandy Grovel

177'-19.9' Silty Sandy Grov'
20.5-21.7' Sitty Grovel
Static Water Level 0 22.0'
23.0'-24.0' Grovelly Silty Sand
24.0-25.3' Send
Total Depth 0 25 3

-A

-

-

--

I

893-14C7\ 1r-

Figure F-14. Horn Rapids Landfill Suboperable Unit Boring HRL-2
F-19

C.

L



V -.- -

Vdose Zone Borehole No HRL-3

Wel!

amberi Coordinael s N 373,571.38, . 14.EE7Y Construction
NAD '83(ft)

Dote ilotl Depth Recched 1-24-93 Summ__y

Construction Dote Depth

_F_ in Grophic LIthologic Description

Description Diagram Feet Log

0-2 Sit Sn
Sample A2002
Chemico-5 Split Spoon
Casing-Blonk Iron Entire hole
Sample A2003
Physical-Drive Borr'
Sample A2DO4 & A2CZO
Chemical & Replicate-
5" Split Spoor
Sample A2006
Physical-Drive Barre
Sampte A2CCS
Chemico -5* Splt Spoon
Sample A2OD
Physicc - Dive arre
Semple A20I & A272
Cher::o & Sp.'-
5* SpY Spo,-
Semple A22 Z
Physico-Drive Bole
Samp e A2012
Chermicc:-E Slit Spocr
Sample A20 3
Physic'-Drive Bare
Sample A2Z!4
Chemical-5" Spit Spoon
Sample A2OIS
Water Sample (2" SS Bailer)

Temporary Carbon Stec
-esing Pulled From hole

and hole BeckfilIed With

Bentenite Granules

.'L o 1-24-90

10

20

-130

-~ -

..--

--.
-I

-- a

-9

-U

2.5'-10.8' Silty Sandy Grovel

1C.8'-13.0' Grovelly Silty Sand

i30'-20.7' Silty Sandy Gravel

20.7-21.9' Slightly Silty
GraMIly Sand

21.9 -23.2' Silty Sandy Grovel
23.2'-25.1' Gravel

Static Water Level 0 23 0

Total Depth 0 25.6'

893-1407\ hr-I

Figure F-15. Horn Rapids Landfill Suboperable Unit Boring HRL-3.
F-20

C.D

0 -2.5 Silty Sand



Vadase Zone Borshole No. HRL-4
Wel

aombert Coordinates N 373,664.95, E 1,944.230.59 ConstruCtion
(NAD D h3(1t)u

Dole Total Depth Reached 1-29--90

Construction Dota

Description

Sample A2202
Chlmical-5 Split Spoon'
CasIng-Slock Iron Entire
Gortale.
Sample A2203
Physicol-Drive Borrel
Sample A2204 & A2205
Chemical & Replicate
5' Spli Spoon

ISample 42206
Physicol-Drive Sorrel
Sample A22C7 & A2256
Chemic| & Split -
5- Split Spoor
Sample A2209
Physicol--rive sorre'
Sample A221C
Chemicl-V Split Spoor
Samp'e A221
Physic.-.Drive 6orre
Sample A2212
Chemicol5 Split Spoor
Sample 2213
Physical-Drive Sorre'
Sample A2214
Chemicol-5' Split Spoor.
Sample A2215
Water Sample (2' ss BIler)

Temporary Casing Removed
and Hole Bockfilied with
Bertonite Grnarles.

* 'SS Line's

T.D on 1-29-90

Diogrom

Drive

to

Shoe -

F7

L

[..

Depth

Feet

2-100

120

-130

10

20

30

40

50

60 -

II80

90

Graphic

Log

-t.

Lithologic D.ecription

V-3.0 Grovelly Sand
3.0'--.0' Grovlly Silty Sand

5.0-10.0' Sity Grove4

10.0'-1.346 Sity Sandy Grove
13.6-14.5' Gravlly Sity Sand
14.5--15.9' SIty Sandy Grovel
15.9'-17.2' Slightly Silty
Grovely Send
17.2 -25.5 Silty Sandy Grove
Static Woter Level 0 22.5
Total DeptH * 25 5'

893-1407\ hr-4

FigureF-16. Horn Rapids Landfill Suboperable Unit Boring HRL-4,
F-21

A.



DOE/R: 90-18

Vodose Zone 8orehole Nc HRL-5

Wel

e Coordintes N 374.865.68. E 1,944,278.33 ConstrU c0on(NA- 83(lt))

Surnm Qr
Dote Totol Deptt Reoched 1-10-90

Corstrijctin Data
_____ _____ __ Depth

n Grphic Lithologic Description
Description Diogran Fnet Log

6 B5 Casing to 23.6
1.5' Hole to 25.6
Temporary Cosing Used Od
was Reroed Alter Hoe
Completed. Hole Bockfilled
with Sentanst Granules.

7: , a ,c 0'r

-

4.

V'-2.6' Slightly Silty Grovelly
Sand.

2.6-12.9' Silty Sandy Grovel

12.9'-19.E Silty GrOve

19.6--25.6' Silty Sondy Grave

Static Water Leve 0 22 t
TOtal [epth 0 25.E

893-1407\ hr -

Figure F-17. Horn Rapids Landfill Suboperable Unit Boring HRL-5.
F-22

C..

CI,

0

20

30 -=

40

so

60

70

80

902

100

120

130

L--



Vadose Zone Borehole No. HRL-6
Wel

Lombel Coordinates N 374,515.82. E 1,944577.4 Construction
(NAD '83( ft))

Sum mor y
Dote Total Depth Reoched 1-15--90

Construction Data

Description Diagram

Used 11 1/8' O.D. Hollow
Stem Auger. Drove 3" O.D.
Split Spoon Sampler to 4.77
5 O.D. Split Spoon Sampler
was Used from 4.77' to End
of Hole. After Sampler was
Driven -2- Auger was Advance(
to New Depth.

o- 1-15-9C

raphic Lithologic Descripto

Log

u-11.6d Silty Sandy Grovel

1.6'-13.9' Slightly Silty
Gravefly Sand
13 9-16.2 No Rscovery

162-21.5 Silty Sandy Grove

21,5'-23.0 Grove , S ;, So"
23.C -24.2* Silty Sandy Grove

- - Strong Reoctio, to HCL
- 74 ,2'25E GrcvenI1 Sandy S.

,.Fche?
Static WAter Lee' 25e'

6'- 2. .E Sy Sondy Grove

To! Dept- C 2?.E

893-1407, hr-

FigureF-18. Horn Rapids Landfill Suboperable Unit Boring HRL-6
F-23

Depth
G

Feet

- 10

20 .

30

I--- -

60

70 -

90

100 --

110 -

120

130
-II



DOE/RL:90-18

Vodase Zone Borehole No. HRL-7

We

ber Coordinates N 373,903.56, E 1,944,577.76 Onstruchor

Sum mar y
Date Total Depth Reached 2-8-90

Construction Data
Depth

In Grphie Lthologic Description

Description DigramF Log

Sample A2301
Chemicol-5' Slit Spoon
Casing: 6 5/8 0.D. Block
tron Entire Hole.
Sample A2302
Physical-Drive Borrel
Somple A2303 & A23D4
Chemical & Replicate
5' Split spoon
Sample A2305
Physical-Drve Soe'
Sample A2306 & A.23C7
Chemical & Lob Split
S Split Spoon
Sample A2309
Physical-Drive Borrel
Sample A2310
Chericol-5" SplPt Spcow
Sample A23
Physical-Drive Brre
Sample A23Y2
Chemical- V Split Spoor.
Sample A2313
Physicol-Drive Barre'
Sample A2314
Chemicoi-S' Split Spoon
Sample A2315
Water Sample (2" SS Eafler)

T.D. on 2-8-90

Casing Shoe /

10

20

-

- 4

50

90

100

110

-120

130

fill

Z

Z1

--

0-2.5 Silty Sandy Grovel
2.7-4.3' Silty Grovel

4.8-25' Silty Sandy Grove

Static Water Level 0 22.85
0835 Hrs, 2 22/90

Tota. Deptt C 26

893-1407\ hr--

FigureF-19. Horn Rapids Landfill Suboperable Unit Boring HRL-7.
F-Z4



Vodose Zone Borehole No. HRL-8

WelI

bwm3t Coodinotes N 374,354.7, E 1,944981.07 Construotion
(NM '83(h) ostuti"

Date Tot.; DepTh Reoched 12-21-89 Summ

Construction Dot. Depth

I in Graphic Lithologic Description

Description Diagron j Log

6 5/85 CD Butt Weld
7.5" Hole

Casing Ic 26 9'
End of Hole 28.X
Terporary Cas:ng Used nd
Re.ovec A'e' Hole Complete
Hole S$:kfed -' Bentcnde
Grenules one AtondcneC

-

t---

---

---

A. Pr

-i-a

3c-

AC

60

70

90

100

110

120

130

0*-7.5' Sandy Gravel

7.5-8.2 Gravelly Sand

8.2 - 22.8' Silty Sandy Grovel

22. 2-28.3 Grovelly Silty Sand

Stat: Water Leve 0 265

Tote Depth 0 2E .'

892-1 4C he-2

FigurtF-20. Horn Rapids Landfi Suboperable Unit Boring HRL-8.

C

L --I ...



DOE/RL:90-18

Vados. Zone Borehole No. HRL-9
Wel

Lombert Coordinates N 374,062.15, E 1,945,069.0 Ccnstruct on
(NAC '83(ft))

Dote Total Depth Reached 1-17-90 Summary

Construction Dat. Depth

I Graphic Uthologic Description

Description Diagram Feet Log

' : ----W W
Cable Tool Drilling
5" OD. Core Brrel

6 5/8' O.D. Casing (Pulled
Out After Hole and Sompling
Completed)
6 .D Casing

6 5/8' C. Stee Casing
to 25 7'.
7 1r/8. C ng She.

.. orn i-17-90

10

I--

-- 30

40

50

60

70

90

100

110

120

130

-1

-u

-z

-K-0-. ady Gro.1
3.7'-6.8' Silty Sandy Glovel

6.8'-10.9' SIlty Grove

10.9'-16.7' Sandy Grovel

16.7'-19.6' Silty Sandy Grovel
19.6'-204 No Recovery
20.4-24.3' Sandy Grovel
24.3'-27, Silty Sandy Growe

Static Water L.vel 0 24.8'
Total Depth * 27.0

893-1407\ hr-9

Figure F-21. Horn Rapids LandfP1 Suboperable Unit Boring HRL-9.
F-26

C,



DOBP T'NI

Vodose Zone Borehole No HRL-10

Well

omber Coo'dinotcs N 374,163.63, E 9 - Construction
(NAD 83(it)

DOte obt, ept Reoched 1-25-90 Summcry

Construction Dato Depth
I Grnph cDLithologic DescriptIon

Description Digreet Log

'-~ S't SnycrI
No Casing Used in HRL-10.
sorehole wOs Drilled with
6 5/5' LD. Hollow Stem
Auger. Bit Diometer 11 1/8'
Lengt o' Augr Flights 5'
Fo' Mo'e 'rlrmt'o On
Tools & Equipment Used
Dcwnioe See qelc ActiV.y
R e !or! k :' R- 1/59.

n,-- 2' -e- l Acbndoned by

Pc, e's c to Sjrfoce

6i Auge . A"oe'

.ig5 ..- e,;t- &

* or Dei: 'vC esc-'pt'on o'

A o/r, See flie'd Activity

Rep or' *' " C /5/9.

Sor -25-9C

-- 10

20

'<0

- 4
-j

-H

50

60 ._ -

70

80-

--- 90 - - -

100

-110

120

130

&.19
-Y

-A

02.3 Slty Sandy Grovnel
2.3'-6.3' Sandy GroveI
6.3'-6.B' Sity Sandy Grove
6.8' 9.1' Sandy Grovel

9.1'-14.5" Silty Sandy Grovel

14.5'-16.5' Sandy Gravel
16.5-19.1' Silty Sandy Grovel
19.1'-20.4' Gravelly Sand
20.4'-21.9' Sandy Gravel
21.9'-23.7' Silty Sandy Grove

23.7'-32.4' Sandy Grovel
Static Water Level 0 31.3
32.4-34.5' Unknown Geology

Borehole was Augered to 34.5
to Alow Ample Supply of
Groundwater for Sampling
Auger Flights were Left in
Place During Sampling Process

All Flights, Bit, and Downhole
Tools were Withdrawn After
Groundwater Sample wor
Collected. Borehole was Bock-
f"led with Beintonite Pellets
as Flights were Being Ertroctec.

Total Depth 0 34.5

893-1407\ hr-- -

Figure F-22. Horn Rapids Landfill Suboperable Unit Boring HRL-10
F-27
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Temporory Well Number MW-2 _

Wel.
Hantord Wel Number 699-534-El ___ _

Cons tru ctor
trnbvl C oorinotes N 370,878.5, E 1,945364.8

tNA elSumm or y
Date Well Completed 2-2-90

Constriction Date
___________________________________ Depth

SDaGr phic Lithologic Descrirtion

Description Diogrom Feet Log

Crent 2.5'-9.6'
Bentonlte Crumbles 9.6'-15'
Bentonite Pellets 15-18
Casing Material Sand 18'-45.5'

Drilled 10 5/8' Hole to
18.6' (Without Shoe)

10" IC Casing to 18.6'.
Casing Rerond During
Completior

9.5' Hole ee-Si',
6" Casing Remov' During
Completion
Centrolizer 21'
Riser 21.32'-5.18

Benttnite Pelets 45 5'-49.35

Screen 10 SIct 21.32'-41.65
Crtrolizer 41.3'

:r ;;
-1

T.0. an 1-30-9

-- 1

10

30

4
y

-5C

60

80

90

110

120

130

3

-n

-E

N-
-w-

'-1.3, Sand
1.3-46.5' Silty Sandy Grovl

Static Wate' eve' 2. f

46.5T-5 5!

Slough 49.32 -- 5.

Total Depth * 51.0'

Figure F-24. 1100-EM-1 Monitoring Well, MW-2.
F-29



DORL9C- 8

Temporory Well Number MW-3 __

Wel
Hanford Well Number 699-54E2

Construction
Lombert Coordinates
(NAD '83 (ft)) Summ ry
Dote Well Completed 2-22-90

Construction Dat Depth
Grapho Lithologic Description

Description Diogrom Feet Log

U'U4 'I I9- ~l~
9 5/8" Hole (Shoe)
8" 10 Suttw.ld Casing

Centralizer (Bolt on) 13.6'

Cernmt 20.92' - 2.3

9 5/e" Hole to 83 -'

8' ID Cesing to 8.2-

Bertonlte Crumbles
36' - 20 92
Bentonite Peliets
39 4' - 36'
SenC 68.4E - 39.4
Centrol er (Bolt on) 43

1C Slot johr son Screen

CentrolIzer

Send 68 46' - 39.4'

Bentondie Pellets
83.26' - 68.46
9 5/8' Hole tr 52 74'

8' ID Cosing to 81.24'
T. . or 2-16-9

el

it,

So 0 'O
o -o 6 -0-

V 0. 0 0'C

So 0 0 Q

.eo 0 0N

10

A*- -

- *

-

-:- :

00.35 Blacktop - Asphalt
0.35'-2.0' Sandy Grav.l
2.0'-2.8' Sand
2.8'-3.7 Silty Sand

3 7'-4A' S'ty Sandy Gravel

46'-49 5 Grvely Sand

49.5-515' Silty Sandy Grove'
52.5'-5Z.8' Sandy Gravel

Static Water Level:
- 50.21' on 2-14-90
- 52.l1 own 2-15-90
- 56.0' on 2-16-S0

53.8'-70' Silty Sandy Grovel
70-78.6' Sandy Grove:

78.6'-83.7' Silt

Total D th o 83.7'

893-1407\mn.-3

Figure F-25. 1100-EM-1 Monitoring Well, MW-3.
F-30



Temporary Well Number W-4

Well
Hanford Well Number 699-S38-E12A

Con struc tion
Lombert Coordinates N 367 411.e. E 1 947,587.6
(NAD 83 (ft) Summry
Date Well Completed 12-6-89

Construction Data Depth
- Graphic Lithologic Description

Description Diagram Feet Log

Concrete

Tertiary Seal: Cement Type
1-11, Acme w/AJuminum
Powder

Riser: Johnson Stainless
Stec' 4" Blank w/O0* Rrngs

12" A Temporary Cosing
19.9' Steel Cosing w

Drive Shoe

Secondary See Benlonite
Crumbles
Primary Se': 36.

\OlICCy 3 'S Dic C 

Screen: Johnson Stainless
Steel Channel Pok, 4
.010 Slot w/"D" Rings

Filter pok: Colorode Silico
020-4C
T.D on 11-20-69

.4

K 10

E-- 2
20

H-

- 40

50

60

70

-- - 80

90

100

120

130

l a .

* r

77777

--- 1

--

-t

V--35, Sand --
Gradling Dowword

3.5-14.5 Sandy Grovel
14.5'-17.0 GroveIy Sand

17.0-24.0' Sandy Grove/
Grovelly Sand
24.0'-28.0 Grovelly Sand

28.0-33.0'
33,0-35.5'
35.5,-50.3,

Sandy Grave'
Silty Sandy Grove
Sandy Grove'

Static Water Level 48.5'
50.3--51.4 Silty Sandy Grove!
51.4.-56.0 Sandy Grove

56.0--565 Sond

56.5'-67.3 Sanc.'
Totd Depth 0 67.3

893-1407\,n-I

Figure F-26. 1100-EM-1 Monitoring Well, MW-4.
F-31



DOE/RL-90-18

Temporary Well Number UW-5

Wel
Hanford Well Number 699-S38-E128

Construct ion
Lambert Coordinates N 367,379.0. E ,947,587.6
(NAD '83 (ft)) Summ ary
Date Well Completed 12-29-89

Construction Data Depth

Grophic Lithologic Description

Descrptio' Loggrom Log

Concrete
Tertiary Seal Cement
Type II. W/Aluminum Powder
12' V Temporary Cosing

Secondary Sec Bentonite
Crumbles. American Colloid

Riser: Johnson Stainless
Stee 4 Blank WtO' Rings
F* q 'empoorry Casing

Orinory Sea Sentoor e
Pellets 3/8' Diometen,
Voiclay

Screen: Johnson Stainless
Ste' Channel Pak 4 .010
Slot

Sand Pak: CSS #20-4t

T.D on 12-18-89 -

10

20

30

40

70

80

-D
90

100

110

120

130

b.N

4-

I.,-

C

H'

-C

-C

0'-3.0 Sond. Trace Grovel

3.0-14.0 Silty Sandy Gravel
14.0 -18.5 Gravelly Sand

l&5*-28.0' SlightL, Gravelly Sand

28.0'-32.5 Gravelly Sand

32,5-50 O Sandy Grave

Static Water Leve 47,0'

50.0'-52,0' Sandy Silty Grove

52.0'-57.5' Sand,
Fine Micoceous

57.5'-74.5' Sandy Gra

74.5'-67.0 SIlty Sandy Grovei
87.0'-88.6 Sandy Silt
Total Depth 0 88.6'

8 9 3 -14 0 7 \Nr,-5

Figure F-27. 1100-EM-1 Monitoring Well, MW-5.
F-32
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Temporary Well Number MW-6
Well

Hanford Well Number 699-537-11

Con s truction
Lombert Coordinates N 358,019.0, E 1.SWL!4f 2
(NAD '83 (f)) Sum r,'
Date Well Completed 12-1-89 _

Construction Data Depth
-Grphic Lithologic Description

Description Diagran' Feel Log

rL f0-1 P' .andt
13.5* Hole to 19.8'
Cement 18'-2.3'

12- .D. Casing to 20.15'.
Remnovd 12-1-89

Granular Bentoaflte 29.1'-18'

Bentonite Pellets 33.2'-29.1

Centralizer

Cnarnel Pack Screen

9 5' Hole to 9:'

Bentonite Pellets 83'-59.8'

B" J.D. Casing to 8,33';
Removed 11-30-89

Slough 91'-83'

T.D. on 11-20-89

r.....

-f -1

i
Nj

Xx
Mxxi

K 10

20

F-

30

I-

50

- - 60

80
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100

110

120

130

L ,

- a I

eC-.

-p

-b

--

4-

1,8-12.2' Sondy Grovel
122'-14.5' Sightly Gravelly Sand

14.5-26.2' Sandy Grove

26.2 -29.2' Grovel> Sand
29.2'-30,6' Sighty Grove y
Sand
30,6'-37 Sand
3 7 '-37.4' Hi9 Moisture,
Sity Sand, Grove

37. 4'- 42,8' Slightly Grove:,
Scno

Static Water Leve 42 8
42.8'-49.4' Sandy Grove'

49. 4'-5' 4' Silty Sandy Grove

St4'-57.5' Grovelly Sand

57.5'-85' Sandy Grove

85'-88.7' Silty Sand
88.7-89' Silt
89'-91' Silty Gravelly Sand
Total Depth 0 91.0'

893-14'07\mw-6

Figure F-28. 1100-EM-1 Monitoring Well, MW-6.
F-33
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DOE/Rt 90-18

Temporary Well Number MW-7

We I
Hanford Well Number 699-S38-E11

Con struction
Lambert Coordinotes N 367.097.7. E 1,946,037.4

(NAD '83 (ft)) Surnmcry
Date Well Completed 12-13-89

Constructon Date Depth

Graphic Lithologic Description

Description Digrm Feet Log

19.4' of 12' 0 Nominal Carbon
Ste Cosing w/Show Added
to Well 12/5/89.
36.4' of 8 0 Nominal Carbon
Steel Cosing v/Shoe Added
to Well 1206/89.
29.1' of 8 % Nomine' Carbon
Steel Casing Added to Well
12/7/89.
10.5' of B' 0 Nominal Carbon
Ste' Casing Added to Well
12/8/89.
6.3 of 8" 0 Nominal Carbon
Steel Casing Added to Well
12/1! /89

Backpulled all a' Carbon
Ste Catin g After Installing
4- g Stainless Steel CaSing
and Screen.

Tote Stainless Steel Screen
and Riser Installed in Well
is 58.36' Including 20.04'
of Channel Pock Screen,
ail instailed 12/12/89.

Portland Cement ./Aluminum
Powder 19'-2'
8-20 Mesh Bentonite Crumbles
30.2'-19 '
Bentonlte Pellets (3/8")
32.8-30.2'
20-40 Colorado Silico Send
59-32.8
5/8' Bentorilte Pellets 89.3'-
59,

Screen is Channel Pack 316L
Stainless Steel 10 Slot (.010")
w/0.32' Bottom Cop Screwed
on.

Bottom of 12' Closing 0
19.3'. Bottom of 8' /
Casing 0 80.3'

Splitspoon Sample w/Lexan
Tube Driven From 87.3' to
89.3'.
T.D. on 12-11-89

- 1

- .
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20

100

110

120

130
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_- .

-4

- Y

-

44
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-

3.75'-4.5' Lt Brownish Gray
Gravelly Sand
4.5'-7.8' L Brownish Gray
Sandy Grovel
7.8'-13.5' Grayish Brown
Sandy Grovel
13.5-15. Groysh Brown
Gravelly Sand
15.3-29." Dark Gray
Sandy Grave

29.1-41 2 Very Dark Grayis
Brown. SIghtly Grovelly Sond

Static Weter Leve 0 40.8'
41.3-45 4' Block Sandy
Grove'
45.4'-49 4 Block, Slightly
Gravelly Sand

49.4'-69.4' Very Dark Grayish
Brown to Grey, Silty Sandy
Gravel
Silt Content Decreasing
Grovel Content Increasing

69.4'-75.6' Sandy Grovel.
Trace SPl

75.6'-85,5' Light Oive Brown,
Silty Sandy Grovel

85.5-89 Ol Dive Brown
Sandy Silt

Total Depth 0 89.3'

893-1407\mw-7

Figure F-29. 1100-EM-1 Monitoring Well, MW-7.
F-34
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Temporary Well Number MW-B

Wel
Hlard Well Number 699-S31-E0S

Cons truction
Lombert Coordinates N 373,797.0. E 1.943,078 7
(NAD '83(ft))

Date Well Completed 12-15-89

Construction Data Depth

1 Graphic Lthologic Description

Description Diagram Feet Log

10" Schedule 40 Carbon
St..l Casing w/Shoe Driven
to 9.3 ft (Ternporory).
('0 5/5' O.D.). 8* Schedule
280 Wall Corboe Steel Cosing
s/Shoe Driven to 34.68
(Temporary) (B 5/8* O.D.)
Top of Cement Grout 2'
Depth Top of Bentoilte
Granules 6.9'
Top of Filter Pack 10.2'
Bottorr of Filter Pock 34,2'
Bottom Of Screen * 34 2'
Top a' Screen " 13.6'

Screen - Johnson Co'rnuous
Wre Wrap .020 Slot
Filter Pack 10-20 Coio'adc
slicc Sand
T.D. of 8' Cosing 34.6E ft

A% Temporary Casings
Rrmoved from Well

*lncludes End Cap ' 0.37'
Includes 0.27' of Solid

Stainless Steel Above Screen
Openlings

7.0. on '0-31-89

-
.- .. -- -

--
--

0'-3.5' Sand
3.5'-24.0' Silty Sandy Grave

Static Water Level S 18.3

24.0'-280' Sandy Grovel
28.0-29 6 Sand
29.6'-30.5' Silty Sandy Grove

30.5-34 1 Sandy Grave'

Total Depth 0 34

893-140-'\nm-B

Figure F-30. 1100-EM-1 Monitoring Well, MW-8.
F-35
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DOE/RL-90- 18

Temporary well Number MW-9

Well
Honford Well Number 699-S32-EO6

Construction
Lambert Coordinotes N 373,760.3. E 1.943,118.4
(NAD '83(f )) Summary
Dote Wel Completed 2-3-90

Construction Data Depth
- Graphic Lhhaogic Dacfiptlion

Description Diogram Feet Log

+0.5'-1.9' Concrete
1.9'-17.7' Coment w/Aluminum
Powder
17.7'-23.0 1/4 Bentorit.
pellets
23.0'-47.4' Voacloy Grout
47.4'-57.7' Cement w
Aluminum Powder
57.7-66.7' 1/4' Bentonite
Pellets
66.7-69.3 20-40 Colorado
Silica Sand
69.3'-80.7' 10-20 Colorado
Silica Sond

Stoinless Stee' End Cop
79.6'-79.3'
Stainless Steel 10-Slot
Channel Pack Screen
79.3-69.3
Stainless Steel Schedule 055
Riser 69.3-+1,7

Well Constructed w/Open Hole
as Problems Puling 6" 0
Casing

(A) Uncnfined Aquifer
Encountered 0 18.2
(B) Confined Aquifer
Encountered 0 62.4'. Stab-
Pized 0 13
T.D an 1-19-90

Slough

-

0'-3.5' Sand
3.5-4.3' Grovelly Sand

4.3'-13.9' SIlty Sandy Grovel

13.9-18.1' Sand and Slightly
SIty Gravelly Sand

181'-35.2 Sandy Grove

35.2-42.0' Clayey Sit

42.0'-62.4' Silt

62.4'-63.6' Sandy Silt
63.6'- 8.4' Silt

68.4'-81.4' Silty Grawl and
Sity Sandy Growl; Possible
Sand Lenses.

Total Depth 0 81.4'

693-1407\m.-9

Fisure F-31. 1100-EM-1 Monitoring Well, MW-9.
F-36
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DOEa RL-918

lemporory Well Number MW-10

Wel
Hanford Well Number 699-530-E1OA

Construction
Lombert Coordinates N 375,260.6. E 1.945,079.3
(NAD 83(fr)) Summary
Date Well Completed 11-17-89

Construction Dote Depth

Graphic Litholgic Description

Description Diagram Feet Log

21.7' of 5' Nominal Carbon
Steel Casing (Sched. 40)
With Shoo Added to Well
11/6/89.
10 46 of 8 Nominrl Corbon
Steel Casing (Sched 40)
Added 11/5/89
9' of 8' Nominal Carbon
Steel Cosing (,ched 40)
Added lt/8/89
IC of , Nomino Carbon
Steci Casing (Sched 40)
Added 11/9/89.
,C' of 81 Nomina' Carbon
Steel Casing (Sched 40)
Added 11,10/89,

Bockpilled all of Carbon
Steel Cosing After Installing
4 Stoinless Steel Casing
end Screen.

Total Stainless Stee' Screen
and Riser Installed in Wel
is 56.29' Including 20.32
Screen Section oll installed
an 11/15/89.

Portlcnd Cement 18'-2.0'
Granular Bentonite 27.4'-18.6'
Bentonite Pelets (1/4 Dia)
from 30.8-27.4'

Colorado Silica Sand (20-40
Mee) frorr 56.8-30.8

Screen is 20.32' Long Type
304 Stainless Steel
Continuous Wire Wrap 10 Slot
(0010') Opening w/4' I.D.
and Factory Welded Bottor
Cap and Centralizer

1/4' Did. Bentonite Pellets
fron 63.2'-56.8'

Bottom of Casing at 64.5'
at Well T.O.
Casing Driven to 64.9' then
Bockpulled
T.0. on 11-14-89

- t

-L

- 7C

10

z- i0

120

- 0

1-- 30

'-2.0' Sity Sand. Brown

20-9.0 Sandy Grovel

Il-15 Sand Grading
Downword to Sandy Grove
and Sity Sandy Grovel

15.0-44.0 Siy Sandy Grove
Portly to WelI Consolidated

Wicaceous Starting at ~39.

Static Water Level 0 4.

44.,-56.0' Sandy Grovel
Very Uttle Selt, M-F Sand

Botton of Screen at 55 0

56.0-59' Sand

59.0'-62-0* Sandy Grovel
62.0'-64.0' Silty Sandy Grave'
84.0'-65.0' Silty Grovel
65.0'-67.5 Clayey Silt
Spittspoon Sample Driver
65.5' to 67,5' 0..)
Total Depth C -

to

893-1407\m.-10

Figure F-32. 1100-EM-1 Monitoring Well, MW-10.
F-37

.a--

*.. ... .



DOERL-90-18

Temporary Well Number MW-11
Wel

Honford Well Number 699-S30-E10B

Construction
Lambert Coordinates N 374,949.1. E 1,945,105.1
(NAD '83(ft)) Summary
Dote Well Completed 12-27-89

Construction Data

Descrtption

18.75' of 12' Nominol
Corarin Steel Casing with
Casing Sho. (14 1/4 O.D.)
installed in Hole for
Surface Support. Driven
to 18.25' Depth an 12/18/89.

0' Nominal Carbon Stool
Casing Run into Hole After
12" Casing Running with
0.8' O.. Drive Shoe.
Total 6' Casing in Hole
at T.D. of SB.8 with 0.9'
Above Ground Surface thus
Bottom of 0' Casing at
57,9' o, 12/19/89.

20-40 Sond 57.8'-31.3

Screen is Chonne' Pock 4 .D.
Johnson 10 Sot T ype 304
Stainless Steel Continuous
Wire Wrap.
Screen in 2 Sections: Bottom
Cap Screwed on and Top
Section is 10.0 ft Long.
Total of Screened Section
is 20.35 ft.

Well was Overdrilled to 58.5 ft
Then 20-40 Mesh Colorado
Silica Sand Added.
Screen installed an Sand
Then Sand Pocked Aound
Screer and Terrpc-ory
Casings Removed

7.0. on 12-19-89

Dior

Depth

Feet

--

Graph ic

1-0

20

30

40

50

60

70

-80

90

100

110

120

Lithalogic Description

0 - 2.7 Silty Sond. Brown

2.7'-5.6' Gravelly Sand
5.6'-26.1' Sandy Grove

Grodual Increase in Silt
261'-52.0' Silty Sandy Grove'

StOtic Water Leve' 0 41.0'

52.0'-53.5 Sandy Grcve.

Bottom of Screen 0 54.7 ft

Verified by Weightec fypc
at 57,8'
Total Depth 0 58 51'

893- 14
0 7\m.- i

Figure F-33. 1100-EM-1 Monitoring Well, MW-11.
F-38
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DOE/RL-90-18

Temporary Well Number UW-12

Well
Hanford Well Number 699-S31-El10A

Construction
Lambert Coordinates N 374,720.6. E 1,945,415.6
(NAC '83(ft)) Summcry
Date Well Completed 1-17-90

Construction Data Depth

Graphic Lithologic Deacriptlon

Description Diagram Feet Log

Tertiary Seat: Coment Type
I & It w/Aluninum Powder
18.25'-2'
Riser Johnson 4" 0
Stainless Steel
Secondory Seal: Bentoontte
Crumble, 20'-18.25'
Primary Seal: Bentonlt.
Pellets 3/8*22.5'-20'

Screr. Johnson 4" 0
Stainless Stel Chonne Pak
.010 Siot 46.85-26.52'
Sand Pak Colorado Silico
Sand #20-40 48-22.5
Bottom Sea: Bentonlte
Pellets 3/8" 54.25 -46'
Coving 5917'-5425'

T.D o, 1-16-90

-a-

-SS

20
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Z40
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0-1.5 Sond
.5 -4.0' SlIty Sand

4.0 -6.0' Sand
.0--9.5' Grovelly Sand

9.5'-15.5' Sandy Grovel

155 -31.0 Silty Sandy Grove'

Sloftc Wate' Love 0 32 5

31. -57.0' Sandy Grove'

57.0'-59.2' Ash Vlt, Ti 1

Tota! Depth 0 59 2

893-1407\m.-12

Figure F-34. 1100-EM-1 Monitoring Well, MW-12.
F-39



DOE/RL)0- 18

Temporary Well Number UW-13

Wei
Honford Well Number 699-S3I-E1OB

Construction
Lambert Coordinates N 374,504.6, E 1,945,399.9
(NAD '83(ft)) Sum cry
Date Wel Completed >12-90

Construction Date Depth

- GrOPhC Lithologic Description

Description Diogram feet Log

Tertiary Sea: Cement Type
& 11, w/Aluminum Powder

-g9'-2'
12. Temporary Cosing to
20.66'
Riser: Johnson Stainless
Steel 4" 9 T.D. 41.5'
Secondary Seal: Bentonnte
Crumbles. Amer. Colloid
20.7'--19'
Primary Seal. Bentonite
Pellets, 3/8 DiG.. Vocity
22.82'-20.17
0' 0 Temporary Cosing
T.D. 44 ft
Screen: Johnson Stoin'ess
Steel 4' R .010 Slot
Channel Pak 41.5'-26.18
Sand Pok: Colorado Silico
Sand #20-40, 44'-22.52
I.ID on 1-9-90

. ---

10

20

30

40

-- - 60

70

80

-90

100

-120

130

0-6.5 Grovlly Sand

6.5'-9.0 Sand

9.0- 14.0 Grovelly Sand

14. 0 -250' 5ty Sandy Grove

Statc

25 0-

WOte' .eve' 0 30.5

44.0' Sandy Grove'

Told Depth 0 44.)'

Figure F-35. 1100-EM-1 Monitoring Well, MW-13,
F-40
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Temporary Wil Number MW-14

Hanford Well Number 699-S31-E10C

Lambert Coordinates N 374,522.8. E 94, 43 9
(NAD '83(ft))

Date Wel' Completed 1-7-90

Wel

Constru ction

Summary

C-
Construction Data

Description

Tertiary Seal; Cement Type
I & [I. e/Aluminum Powder
18.8'-2'
12- q Temporary Casing

Secondary Seat: Bentonite
Crumbles, Amer. Colloid
28.04'-18.6,
8' 0 Temporary Casing
T.D. 58.5
Primary Seal Bentonite
Pellets. 3/B" Dio. VoIcIcy
38.25-28.04'
Riser Johnson Stoinless
Steel 4- 0 BlankT.O. 53.53-
Sc"nn: Johnson Stainless
Stee: Channel Pok. 4 $
53.53'-4351'

Sand Pok: Colorado Silica
Sand #20-40, 53.98'-38.25

Bottom Sea Voicloy
Bentonlte Pellets, 3/8' Dio.
60.5'-53.98'
T.D. on 1-4-90

Dlogrom

--

Death

is,

feet

- 10

---- 20

30

40

50

70

290

--- 100

-- 110

120

130

Gaphic

Log

*.-

-1
C -

- 4"2 2'S&
-;

-4--

-.

-

Lithologic Description

Z611' Sand
0.5-6.3: Gravelly Sand
6.3'-6.9' Sand
6.9:-9.6' Gro,*lySnd
9.6 -10.0' SlIty 1.ny Grov,*

10.8'-1.5 Sandy Grovel

16.5'-32.5' Silty Sandy Grovel

Static Water Level 0 30,4'

32.5-53.6' Sandy Grove;

53.6'-60.5' Ash-vitric Tuff.

Total Depth 0 60 5'

093-1407\m- 14

Figure F-36. 1100-EM-1 Monitoring Well, MW-14.
F-41



DOEIRL-90-18

Temporary Wel Number UW-15
Well

Hanford Well Number 699-S31-O0D

Construction
Lambert Coordinates N 374,230,8. E 1,945.425.4
(NAD 83(ft))SUMMOry
Date Well Completed 12-7-89

Construction Data Depth

Graphic Lithologic Description

Description Diagram Feet Log

20.3 at B t Carbon Steel
Casing w/Shoe Added to
Well 11/21/89.
10' of 8' 0 Carbon Steel
Casing Added /0.1 of
Casing Removed fue to
Flaring of Stee' Added
1!/27/89.
20' of 8' ? Coron Stee'
Casing Added 7/218/9.
10' of 8" 0 Carbon Stee
Casing Added 11/3C '89.

Backpulled ol! o' Carbon
Steel Casing After Installig
4' Stainless Stee Cesing
and Screen

Total Stoinless Stee' Screen
and Riser Installed in Well
Is 40.30 Including 20.32 of
Screen Section oIl Installed
12/04/89

Portland Cement Type I & I1
from 1.9-9,7'
Granular Bentonite Crumbles
from 9.7-12.5' (8-20 Mesh)
Sentonite Pellets (1/4"&3/8
from 12.5-16'
Colorado 20-*t Silico Sand
from 16'-43.3'
Bentonite Pellets (3/8')
from 43.3-54.5'

Screen to 20.32' Long. Type
304, Stainless Stee' Continuous'
Wire Wrap 10 Slot (0,010')
Opening ./4' 0 1D. and
Factory Welded Bottom Cap
and Centralizer.

Bottom of Cosing at 51.6'
Then Backpulled.

Sample MW-15-12 Spoon
Driven from 51.3-54.5'
on 12/01/59.
Sample MW-15-12 was A"
and 2" Long.
7.0. on 12-1-59

1.

X
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-
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- 90

-- 100

110

120

130

V-1.0 Slightly Silty bOd
1.0'-6.0' Sity Sandy Gravel

6.0'-11.0' Silty Gravelly Sand.
Trace Silt

11.0'-44.2' Sandy Grovel, Trace
Cobble
Gradual Chonge in Color fror'
Dark Gray to Olive Gray

Static Water Lsve 0 281'

Some Cobble
Some to Trace Cobble
Silt Content Increcsing

44.2--4&.8' Gravelly Sand

46.8'-51.9' Sandy Grove

51.9' 54. 5
Microscope)

Silt (Ash Under

'Total Depth 0 54.5

893-1407\m.-1h

Figure F-37. 1100-EM-1 Monitoring Well, MW-15.
F-42
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DOE/RL-90-18

Temporary WIl Number MW-17
Well

Hanford Well Number 699-S41-E13C

Construction
Lombert Coordinates N 354,291.1. E 1,948387.6
(NAD '83(t)) SUm cry
Date Well Completed 1-26-90

Constructlon Dat Depth

Graphic Lithologic Description

Description Dioyn Fel Log

4.-
19.4' of 12' Carbon Steel
Surface Casing w/o Drive
Shoe (Bottom 0 19.1')

94.92' of 10' Carbon Steel
Casing w/Dfriv Shoe
(Removed)(Bottom of Casing
o 94.4*)

Drive Barrel 0- 38'
Hard Tool Bit 38'5'
Drive Barrel 85'-9'
Split Spoon 89-91'
Hore Tool Bit 91'-95
Split Spoon 95'-97'
Hard Tool Bit 97'-99.5'
Split Spoon 99.5-101.9'
Drive Barrel 101.9-103
Hard Tool Bit 103-105'
Split Spoon 105'-1074
Hord Tool Bit 107'-110'
Split Spoon 110'-112
Drive Barrel 112'-125

126.29' of 8" Carbon Steel
Casing */Drive Shoe.
(Removed) Bottom 0 123'

Bottom of 4' Stoiniess
Steel Screen 6 121.45. (With
End Cop). Used a 10 Slot
Johnson Channel Pack Scren
10.30' Long. Centradzar0 0
87,110'47'ond 7'.

T.O. on 1-20-90

xx

x xIx x
K I

C

10
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130 -

- L
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-19' Sity Sandy Grovel

19'-23' Sandy Groye

23-30' Gravely Sand

30-35' Slightly Silty Sand

35'- 37' Slightly Si't,
Gravelly Sand

37-70' Silty Sandy Gravel

Static Water Level 0 55.0'

70'-79' Sigh
Gravelly Sand

79'-84' Slightly Silty Slightly
Gravelly Send

84,-86' Silty Sand

86'-90.5' Sandy Grovel

90.5'-95' Cay

95'-99.5' Slty Sand
SI.S-108.5' Silty Cay

108.5'-125' Sand

Total Depth U 125.0'
0 - Cement
O - Betonite Grumbls

- Voicloy Grout
0-Sed

- Bentonite Pllts

fl93-1407\m.-17

Figure F-38. 1100-EM-1 Monitoring Well, MW-17.
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DOEIRL-90-18

AS-BUILT DIAGRAM

we Number

Reviewed bY DateD

ConW~aJ~~~ DataGeaaogCt4d IOi DMAt
C.Onsrucoon Dow Depth

in Di" UdVrqa Deemrption

Feet Lit h
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DOE/RL-90-18

M~aie AS-BUILT DIAGRAM

Well Number A If Geologist [TF E ' &%n Page 1  of

Reviewed by -LIf SDvat. 1-r-rr

Construction Daw Geologic/tydrlogic Date
Depth

in Diagram
Description Diagram Feet Utho. Uthoogic Description

0 -tA.,

OD ci. C ,M r .

*rk(L 'rMPK 'SO t A~i-4&
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Figure F-40 Well 699-543-E12 Source: Bryce and Goodwin (1989)

F-45

Adfluna w



DOE/RL-90-1,k

Bawee AS-BUILT DIAGRAM

Well Number .- Geodogist POgJ J of j

Reviewed by 4 4L - Date

Contructon Data Gnolgi/Hydroogic Data
Depth

in Diagram
Description Diagram Fee Ltho. Uthologic Description
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Atm@.-17WMFigure F-41 Well 699-537-E14
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DOE/RL-90-18

Logo of type weins on the Hanford Reservation

(Stratiraphie dwignationu by . C. N.eicob]
Thicknesw Depth

(feoct I (Owe iMateriaL

ri 25-10Gs
rnriilin. nktpinh and atratigfraphic dnignations of .. mpin "hb U.S.

Geol. SureyLevlig and Ilttd. det, by . tinc Co I

Alluvium:
Sand, silty ; about 40 percent quartz and

60 percent basalt: angular to subangu-
lar; poorly sorted - mostly coarse to
fine sand with some - to '*-in diam-
eter gravel and a feu boulders; some
artificial fill in places

Figure F-43 Well 10/28-IOG1

3 3

IIatIerial,

Glaciofiuviatile and fluviatile deposits:
Gravel, sandy and bouldery; contains a

small amount of silt; basalt predomi-
nates in the gravel and coarse sand and
makes up 80 percent of the finer sand;
sand is angular to subangular, and
gravel is subrounded to subrounded .

Gravel, sandy and slightly silty; pebbles,
averaging I to 3 in. in diameter, are
subrounded to subangular, about 40 per-
cent basalt and 60 percent exotic types;
material is about 40 percent gravel, -55
percent medium to very fine sand, and
15 percent silt............. ....-

Gravel, sandy; gravel forms 60 percent
of sample, sand 25 percent and silt 15
percent; ratio of basalt to exotic types
in gravel is about 65 percent-35 per-
cent; sand is about 55 percent basalt
and 45 percent exotics and quartz;
gravel is subangular to subrounded and
has 3-in, maximum diameter and I-in.
average diameter

Gravel, coarse to fine, and coarse sand;
maximum diameter of gravel 4 in.,
average diameter 2 in.; pebbles form
about 80 percent of bed; basalt com-
ponent of pebble gravel about 40 per-
cent at 30-ft depth, decreasing gradu-
ally to 20 percent at 50-ft depth ; basalt
in coarse to medium sand decreases
gradually from 30 percent at 30-ft
depth to 5 percent at 50-ft depth; al-
most no silt present

Ringold Formation:
Gravel; mostly exotic rock types: fine to

coarse from % to 6 in. in diameter,
although mainly pebbles with occasional
cobbles, in a medium clean micaceous,
quartzose sand matrix; upper 10 ft of
this gravel is highly calcareous and gives
strong reaction to acid; sand content
increases to 55 percent of sample in 57-
to 60-ft zone, remainder being gravel

Gravel, exotic-type, subrounded to suban-
gular; has thin silt and clay zones in
bottom foot of bed ............. _. .... . _

Clay, light-tan; contains a few %-in.
angular pebbles.. . ........... ...........

Clay, light-tan, finely micaceous, slightly
silty........................ ....

Clay, light-tan, slightly silty; has a few
Mo- to %-in. diameter rounded to sub-
rounded indurated claystone nodules ...

Gravel, granule and pebble, in a silty clay
matrix; approximate percentages: gran-
ule gravel, 75; pebble gravel, 15; silty
clay, 10; rock particles are about half
exotic and half basalt, all rounded to
subrounded

Source: Newcomb et al. (1972)

F-48

hickn. Depth
(fWe) (fact

12 15

6 21

4 25

25 s5

13 63

4 67

5 72

9 81

3 84

3 87



DOE/RL-90-18
Logs of type well* on the Hanford Reservation -Continued

Mal tert.

Ringold Formation-Continued
Siltstone, light-tan, clayey, very finely

micaceous. ....... ............
Sand, quartzose and micaceous, medium

to fine, well-sorted, over 90 percent
siliceous, and gravel mainly of dark
exotic types mostly about i to 1% in.
in diameter; gravel about 30 percent of
sample in 91- to 96-ft zone increasing
to 50 percent of sample in the 96- to
99-ft zone....... ... ..........

Sand, silty and clayey, and gravel;
gravel, maximum diameter 1 in., forms
approximately 20 percent of sample;
rude %-in.-thick weathering rind on
basalt pebbles

Sand, quartzose and micaceous, and
gravel, as in 91- to 96-ft zone; good
weathering rind on basalt

Gravel, sandy, as in 91- to 99-ft bed ex-
cept that gravel component has in-
creased to 80 percent of sample; gravel
in lower 6 ft increases in size to maxi-
mum diameter of 4 in. and average di-
ameter of 21, in.; larger gravel is
about 20 percent basalt having weath-
ering rinds

Sani qaartzitic and micacecus, medium
to fine, well-sorted; medium to heavy
response to acid test

Siltstone. grave!y and slightly clayey,
gravel of -;. diameter forms 40 per-
cent of bed in 120. to 123-ft zone. is
abser.: in 123- to 126-ft zone and in-
creases to 50 percent of sample in 126-
to 130-ft zone, where the maximum di-
ameter is 3 in.: gravel is mainly exotic
types. and sand is siliceous

Sand. sIlty; contains about 3 percent sub-
rounded granule gravel

Gravel, sandy and bouldery: gravel forms
about 80 percent of bed, is 50 percent
granules, and is composed mainly of
dark exotic rocks; cemented sand coat-
ings on pebbles and excellent -in.-thick
rinds on basalts ........ .........

Sand, fine to medium, micaceous; about
90 percent clear angular to subangular
quartz, about 2 percent basalt, and
estimated 1 percent calcareous grains;
very reactive to acid test; a sand inter-
bed in gravel of 136. to 165-ft unit

Gravel, pebble and boulder, in a clayey
sand; subrounded gravel, mainly of
exotic types, forms 50 percent of bed
in 144- to 156-ft zone and increases to
80 percent in 156- to 165-ft zone

Gravel, boulder, cobble, and pebble; peb-
ble gravel is mainly 'i to I in. in
diameter

laieknss Depth
Ifeet) (feet)

4 91

8 99

3 102

4 106

10 116

4 120

10 130

6 136

5 141

3 144

21 165

6 171

Materials

Ringold Formation-Continued
Silt, clayey, gray-tan; contains about 5

percent angular granules - both exotics
and basalt; fewer rock particles in
lower half of bed than in upper half

Clay, silty, gray-tan; has thin laminae
of fine gray-white volcanic ash near
bottom of bed ......... ..... ..

Clay, blue-gray, has some greenish lami-
nae........ ............. . .. .......

Sand, basaltic; sand is 80 percent coarse
to fine black basalt, with 10 percent
quartz and 10 percent calcareous ce-
ment; some basalt and cemented frag-
ments are V in. in diameter; pyrite
occurs as rare vesicle filling in basalt
pebbles; water-bearing . .

Basalt of the Columbia River Group:
Basalt, black, dense to vesicular; con-

tains about 30 percent khaki banded
and botryoidal opaline vesicle fillings,
together with some clear feldspar and
rounded and frosted quartz vesicle fill-
ings; secondary minerals abundant in
upper part of basalt; basalt is weath-
ered and clayey in upper part but fresh
and hard below 200-ft depth

F-49

Thikt Depth
(fZt (fati

6 1'17

13 190

2 192

2 194

18 212
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Z0" steal cn-zing, pre-
-,crforuted from Alev.
508 to 345. Static
water lcvel L:ter
ing and before pu:pinr
Slev. 360. Sandfree iii
15 minutes at first pup-
in. ?,ed at 1,000 tc
2,000 F;.. for 12 hours.
Drawdown 4 to 14 ft.
Specific crpacity 143 to

- 250, 1,000 OGil, 6 stage
Pomona pump, 230 ft.
head, set at Elev. 312.5.
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APPENDIX G
SUBSURFACE SOIL SAMPLING SCHEME SUMMARY

The purpose of this appendix is to suppliment Figures 2-11 through 2-18 in the text.
The downhole distribution of samples collected from boreholes installed during Phase 1 of the
1100-EM-1 RI are presented in these tables organized by background, operable subunit and
groundwater monitoring well physical samples.
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Appendix G Contents

Table Description Pe

G-1 Background Boreholes BAP-2, HRL-1 and DP-7 ................... G-1

G-2 Soil Sampling Scheme for Operable Subunit 1100-1
Borehole BA P-1 ............................................ G -3

G-3 Soil Sampling Scheme for Operable Subunit 1100-2
Boreholes DP-4, DP-5, DP-6, and DP-9 .......................... G-4

G-4 Soil Sampling Scheme for Operable Subunit 1100-3
Boreholes DP-1, DP-2, DP-3, and DP-8 . ........................ G-8

G-5 Soil Sampling Scheme for Operable Subunit 11004
Boreholes ATS-I and M W -3 .................................. G-12

G-6 Soil Sampling Scheme for Horn Rapids Landfill
Boreholes HRL-2 through HRL-10 ............................. G-14

G-7 Ground-Water Monitoring Well Physical Sample
Sum m ary ....................................... ...... .. -23
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Background
Borehole: BAP-2

Sample Sample Sample Analysis Analysis SDG # Sample Sample Field Matrix Matrix
Id Depth Date ASTM CLP CILP Duplicate Split Blank Spike Spike

(1t) Duplicate

A0201S 0.5-2.0 06119189 X A0201S
A0201S 0.5-2.0 06120/89 X A-0201 X X X
A0202S 5.5-6.5 06/20189 X
A0203S 8.3-9.6 06/20189 X X A0201S X X
A0204S 11.5-13.0 06/20189 X A0201S
A0205W - 06/21/89 X A0201S X X X
A0206S 17.5-19.0 06/21/89 X A0201S
A0207S 17.5-19.0 06/21189 X A0201S X
A0206S 19.5-21.0 06/21/89 X X A0201S
A0209S 25.20-26.65 06/21/89 X A0201S
A0210S 34.4-35.4 06/22/89 X X A0201S

A0211S'' 44.38-45.55 06/2989 X X A0201S
* - Sample was saturated

Background
Borehole: HRL-I

Sample Sample Sample Analysis Analysis SOG U Sample Sample Field Matrix Matrix
Id Depth Date ASTM CLP CILP Duplicate Split Blank Spike Spike

(it) Duplicate

A0301S 1.0-2.0 06120189 X A03OIS X X
A0302S 6.98-7.96 06/2919 X X A0301S
A0303S 6.98-7.98 06/29189 X A-0303 X X X
A0304W - 06/29019 X A0301S X X X
A0305W - 06/2989 X A0301S X X X
A0306S 11.86-13.66 06/29189 X A0301S X X
A0307S 15.0-16.0 06/29/89 X

0

Z)
0

C)
00



Background
Borehole: DP-7

Sample Sample Sample Analysis Analysis S0G # Sample Sample Field Matrix Matrix

Id Depth Dale ASTM CLP CLP i Duplicate Split Blank Spike Spike
(ft) _Duplicate

A0101S 0.7-2.0 06107/89 X X AO1O1S X X
A0102S 3.0-4.0 06/09/89 X
A0103S 5.2-6.5 06/12189 X
A0104S 12.2-13.5 06/12/89 X A0103S
A0104S 12.2-13.5 06/12189 X A-0104 X X X
A0105S 16.5-18.0 06113/89 X X A0103S
A0106S 16.5-18.0 06/13189 X A0103S X
A0107S 23.5-24.0 0MN1389 X
AOIOSW - 0M113/89 X A0103S X X X
A0109S 28.4-30.0 06114/89 X X A0103S X X
A01106 33.5-35.0 06/14/89 X

A01118I 39.9-40.8 06114/89 X X A0103S X X
* - Sample taken analysis not conducted per WHC
'- Sample was saturated

C)
tj

0

sO

CD



1100-1, Battery Acid Pit
Borehole: BAP-1

Sample Sample Sample Analysis Analysis SDG N Sample Sample Fild Matrix Matrix
Id Depth Date ASTM CLP CLP Duplicate Spilt Blank Spike Spike

(It) Duplicate

A1001S 1.5-2.0 08/07189 X AIOOlS
A1002S 2.2-4.2 06107/89 X X A1001S
A1003S 2.2-4.2 08107/89 X A1001S X
A1004S 5.3-6.1 08107189 X A1001S X X
A1005S 5.3-6.1 01107/89 X A-1005 X X X
A1006S 6.1-6.8 0/071/89 X
A1007W - 08106/89 X AIOOlS X
A1008W - 06/06/89 X A1001S X X X
A1009S 7.8-8.@ 06/08/89 X
AlOlOS 8.8-9.6 06106/89 X A1001S
AOI1IS 11.4-11.9 06/08189 X A1001S
A1012W - 0989 X AlOOlS X
A1013S 114-13.9 060g89 X
A1014S 13.9-15.8 01/0989 X A1001S
A1015S 16.3-17.5 08/0989 X X AlOOlS
A1016S 18.1-19.8 06109/89 X AIOOlS

C) C



- I I 2)

1100-2, Paint and Solvent Pit
Borehole: DP-4

Sample Sample Sample Analysis 1Analysis SOGN Sample Sample Field Matrix Matrix
Id Depth Date ASTM CLP CLP Duplicate Split Blank Spike Spike

1(f) 1 1 1 Duplicate

0.0-1.4
0.8-1.4
1.9-3.1
1.9-3.1
3.3-5.1
5.9-6.6
7.2-8.6
9.7-10.7

10.7-12.4
12.9-14.4
16.0-17.0
18.5-20.0

07112189
07112189
07112189
07112(89
07/12(89
07/12189
0711389
07/13/89
07/1389
07113189
07113/89
07/14189
07/14/89

A0401W
A0401W
A0401W
A0401W
A-0405
A0401W
A0401W
A0401W
A0401W

A0401W

A0401W

X

X

XA0401W
A0402S
A0403S
A0404S
A0405S
A0406S
A0407S
A0406S
A04099
A0410S
A041IIS
A0412S
A0413S

0
i'

C;



1100-2, Paint and Solvent Pit
Borehole: DP-5

Sample Sample Sample Analysis Analysis SDG # Sample Sample Fleld Matrix Matrix
Id Depth Date ASTM CILP CLP Duplicate Split Blank Spike Spike

_(i.) . .. _ Duplicate

AOSO1S 0.5-2.0 0711189 X A0501S
A0502S 0.5-2.0 07118/89 X A0501S X
A0503S 2.6-3.6 07118189 X
A0504S 4.5-6.0 0711189 X A0501S
A0505S 6.6-7.1 07110189 X
A0506S 8.2-9.7 0711189 X AOSOIS
A0507W - 071989 X AOSO1S X X X
A050OW - 0719189 X A0501S X X X
A05093 10.0-11.0 07119189 X
A05109 12.3-14.0 07119f89 X A0501S
A051 S 12.3-14.0 0711 89 X A-0511 X X X
A0512S 15.0-15.7 07I19189 X
A0513S 16.2-18.0 0711*89 X X AOSOIS
A0514S 18.2-20.0 07119189 X AOSO1S

C0
6i,

Il
0

4D
Cp
-L



1100-2. Paint and Solvent Pit
Borehole: DP-6

Sample
Id

A0601W
A0602S
A0603S
A0604S
A0605S
AeOGSS
A0607S
A0608S
A0609S
A0610S
AO6IIS
A0612S
A06138
A0614S
A0615S

Sample
Depth

(it)

0.5-2.0
0.5-20
2.5-3.7
4.2-5.7
4.2-5.7
4.2-5.7
6.3-7.9
7.9-9.0

10.5-11.8
12.8-13.8
14.1-15.8
14.1-15.8
16.3-17.3
18.1-20.0

Analysis
ASTM

Analysis
CLP

0)

Field
Blank

X

Sample
Dale

07/21189
07/21189
07/21/89
07121189
07121189
07121189
07/24/89
07124189
07124/89
07/24/89
0724/89
07125/89
07o2589
07125/89
07125/89

Sample
Split

x

Matrix
Spike

X
X

SoG #
CLP

A0501 S
A0501S

A0501 S
A-0606

A06M6

A0608SA06088

A0608S

A060WS

Sample
Duplicate

X

Matrix
Spike

Duplicate

X
X

0



1100-2, Paint and Solvent Pit
Borehole: DP-9

Sample Sample Sample Analysis Analysis SDG * Sample Sample Field Matrix Matrix
Id Depth Date ASTM CLP CLP Duplicate Split Blank Spike Spike

( 1 ) Duplicate

A 1101S
A1102S
A1103S
A1104S
A1105S
A110SS
A1107S
A11083S
A11098
Al110S
AIIIIS

A1112S
A1113S
A1114S
AIIISS
A1116S
A1117S
Al1189S
A1119W
A1120S
A1121S
A11229

A11233

A11249
A1125S"
A1126S"

1.0-2.0
2.6-3.6

5.75-6.75
6.75-7.10
7.5-9.0
9.2-11.5
9.2-11.5
9.0-9.2
9.2-11.5
9.2-11.5

11.7-13.4
13.5-14.5
15.5-16.5
16.5-18.6
20.3-21.8
20.3-21.8
21.8-22.1
22.8-29.5

25.0-26.0
29.3-30.5
31.1-32.1
33.8-35.3
35.5-36.8
36.9-39.1
38.3-39.8

" - Sample was saturated

0913/89
09/14/89
09114/89
09/14/89
09115/89
09/15M/f
09115/89
09/15189
09/15189
0911589
0915/89
091115
0115189
0 9/15/89
0918/89
09/18/89
0918/89
09/18/89
09/19/89
09/19/89
09119/89
09/1989
09/19/89
09119/89
09/2Ow89
09/20189

A1101S

A1101S

A-1 107

A1101S

AIlOlS
A1101S
A1101S

AIIOlS
AIlOlS

AlIOlS

AllOlS

AIlOlS
A1101S

X

x

X

C)
-Li

a
0

'0



1100-3, Antifreeze and Degreaser Pit
Borehole: DP-I

Sample Sample Sample Analysis Analysis SDG a Sample Sample Fied Matrix Matrix
Id Depth Date ASTM CLP CLP Duplicate Split Blank Spike Spike

(it) Duplicate

A09018 1.8-4.0 08002189 X A0803S
A09028 4.0-5.1 08102189 X
A09038 4.9-6.9 06102/89 X A003S
A0904W - 0610?/89 X A0803S X
A0905S 6.9-7.9 08102189 X
A0906S 7.9-10.1 082/1189 X A003S
A09078 9.9-12.3 06102189 X A0903S
A09S 11.9-12.9 08102189 X
A09098 14.1-16.6 0103189 X AObO3S
A0910S 14.1-16.6 060S389 X A0903S X
A0911S 15.5-16.5 0810389 X
A0912S 17.9-20.0 061&089 X A003S

C)
00

Il



I I

1100-3, Antifreeze and Degreaser Pit
Borehole: DP-2

Sample Sample Sample Analysis Analysis SDG P Sample Sample FiWd Matrix Matrix
Id Depth Date ASTM CLP CLP Duplicate Split Blank Spike Spike

(1t) Duplicate

A0901S 1.3-2.0 0712889 X A0608S
A0802S 2.0-3.5 07/28189 X
A003S 4.5-6.0 07131/89 X A0803S
A0804S 6.5-8.0 07131/89 X
A0905W - 07/3109 x A0903S X X X
AUG63 8.5-10.2 07/31/89 X X A0803S
A09073 12.6-14.3 07131/89 X X A0903S
A08S 12.6-14.3 07/31/89 x A0803S X
AGOWgS 15.0-16.0 01/01/89 X
A0810S 16.0-17.0 08101/89 X A0803S X X
A0811S 17.6-20.0 08/01/89 X X A0803S

C)
'a

ta



~1

1100-3, Antifreeze and Degreaser Pit
Borehole: DP-3

Sample Sample Sample Analysis Analysis SDG # Sample Sample Field Matrix Matrix
Id Depth Date ASTM CLP CLP Duplicate Split Blank Spike Spike

(it) Duplicate

A0701W - 07127189 X A0608S X X X
A0702S 1.3-2.0 07/27189 X A060S
A0703S 2.3-3.3 07127189 X
A07048 4.3-5.9 07/27 189 X A0608S X X
A07059 7.1-8.1 07127189 X
A07089 8.3-10.2 07127/89 X A0608S
A07079 10.1-10.8 072789 x
A07089 11.7-13.0 0712089 X A0608S
A07O9S 11.7-13.0 0712889 X A0608S X
A0710S 13.2-14.3 07128189 X
A0711S 15.2-16.0 07112819 X X A0608S
A0712S 15.2-16.0 0712889 X A-0712 X X X
A0713S 17.7-19.8 0712889 X A0608S

C0

rj
0

00



* F

1100-3. Antifreeze and Degreaser Pit
Borehole: DP-8

Sample Sample Sample Analysis Analysis SDG P Sample Sample Field Matrix Matrix
Id Depth Date ASTM CLP CLP Duplicate Split Blank Spike Spike

(it) Duplicate

A1201S 1.0-2.5 09126189 X A1201S X X
A1202S 2.5-3.7 09/26(89 X
A1203S 4.5-6.3 09/26189 X A1201S
A1204S 4.5-6.3 09/26f89 X A-1204 X
A1205S 7.2-8.9 09/26189 X A1201S
A1206S 7.2-8.9 09/26189 X A-1204 X
A1207S 7.7-8.9 09127189 X
A1208S 10.8-12.5 09/27/89 X A1201S
A1209S 12.5-13.0 09/27189 X
A1210S 13.3-15.0 09/27M89 X A1201S
A1211W - 09/27/89 X A1201S X X X
A1212S 15.1-16.1 09/27/89 X
A1213S 16.8-18.3 09/27/89 X A1201S
A1214S 18.3-18.7 09/27/89 X
A1215S 20.5-22.2 09/27/89 X X A1201S
A1216S 23.7-26.4 09/29189 X X A1201S
A1217S 23.7-26.4 09/26819 X A1201S X
A1218S 26.4-27.4 09/29189 X
A1219S 27.4-28.7 099289 X
A1220S 30.2-31.4 09/28/89 X

A1221S'' 32.0-34.0 09/28189 X A1201S
A1222S'' 32.0-34.0 09/2889 X A-1222 X X X
* - Sample taken, analysis not performed because chain of custody was broken

- Sample was saturated

C)

e

'0

00
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1100-4. Antifreeze Tank
Borehole: ATS-1

Sample Sample Sample Analysis Analysis SDG I Sample Sample Field Matrix Matrix
Id Depth Date ASTM CLP CLP Duplicate Split Blank Spike Spike

(it) Duplicate

A1301S 1.2-2.7 11/01/89 X A1301S X X
A1302S 4.1-5.6 11101/89 X A1301S
A1303S 4.1-5.6 111011/89 X A1301S X
A1304S 6.1-7.4 11101189 X A1301S
A1305W - 11/02/89 X A1301S X X X
A1306S 8.5-9.7 11/02(89 X A1301S X X

A1307S 10.9-11.6 11107189 X A1307S
A1308S # 11.9-12.9 11109/89 X A1307S
A1309S # 12.9-14.3 11/09/89 X A1307S X X
A1310S 12.9-14.3 11/09/89 X A1310 X

A1311S 15.6-15.8 11/09/89 X A1307S
A1312S # 15.8-16.5 11/1089 X A1312S X X
# - Ethylene Glycol Analysis completed

C0

a



1100-4, Antifreeze Tank
Borehole: MW-3

Sample Sample Sample Analysis Analysis SD00 Sample Sample Field Matrix Matrix
Id Depth Date ASTM CLP CLP Duplicate Split Blank Spike Spike

(ift) Dupicate
A2401W - 02M07/90 X A2401W X
A2402S 0.35-2.50 02/07/90 X A2401W X
A2403S 2.5-4.1 02/07/90 X
A2404S 5.2-7.6 02/07/90 X A2401W X X
A2405S 5.2-7.6 02107190 X A2401W X
A2406S 7.4-8.8 0207/90 X
A2407S 10.7-13.2 02F07/90 X A2401W
A24083 15.1-16.9 0206/90 X
A24099 17.8-20.4 02/06190 X A2401W
A2410S 23.2-24.8 02/06190 X
A2411 25.5-27.9 02109190 X A2401W
A24129 35.3-37.0 02/09(90 X
A2413S 36.6-39.2 02109190 X A2413 X
A2414S 36.6-39.2 0209/90 X A2414S
A2415S 40.5-42.2 02/12090 X A2414S
A24169 41.2-43.1 02)12090 X A2414S
A2417S 46.4-49.0 02/12090 X A2414S

A2418S** 49.8-50.9 0212190 X A2414S X X
MW-3-16* 64.7-67.0 02/14/90 X
MW-3-2'* 74.0-76.3 02115/90 X
W-3-3** 81.74-83.74 02/16/90 X -
* - Sample was saturated

Is)

0Z
0
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Horn Rapids Landfill
Borehole: HRL-2

Sample Sample Sample Analysis Analysis SDG # Sample Sample Field Matrix Matrix
Id Depth Date ASTM CLP CLP Duplicate Split Blank Spike Spike

(ift) Duplicate

AI8OIW - 01/18190 X A1615S x
A1802S 0.0-2.5 01/18190 X A1615S
A1803S 3.4-4.8 01/18/90 X
A1804S 5.1-7.9 01/18190 X A1615S
A105S 5.1-7.9 01/18190 X A1615S X X X
A1806S 8.0-8.9 01/18190 X
A1807S 9.8-13.3 01/18190 X A1615S
AISSS 9.8-13.3 01118190 x A1808 X
A1809S 12.5-13.5 01118/90 X
A1810S 13.9-16.2 01/11990 X A1615S
A1811S 16.5-17.6 01/119f90 X
A1812S 17.7-19.9 01/1990 X A1615S
A113S 20.0-21.7 01119190 x

A1814S3* 23.0-25.3 01/19190 X A1615S
" - Sample was saturated

C)

0
0

40



Horn Rapids Landfill
Borehole: HRL-3

Sample Sample Sample Analysis Analysis SDG N Sample Sample Field Matrix Matrix
Id Depth Date ASTM CLP CLP Duplicate Split Blank Spike Spike

(f) Duplicate

A200IW - 01122J90 X A1901S x X X
A2002S 0.0-2.5 0112290 X A1901S
A2003S 2.8-4.4 0122190 X
A2004S 4.6-7.5 01122(90 X A1901S
A2005S 4.6-7.5 01122190 X A1901S X
A2006S 8.0-9.3 01122190 X
A2007S 10.8-13.0 01/23190 X A1901S
A2008S 13.3-14.5 01123090 X
A2009S 14.5-17.0 01123190 X A1901S
A2010S 14.5-17.0 01123190 X A2010 X
A2011S 17.6-18.8 01123190 X
A2012S 19.4-20.7 01123190 X A1901S X X

A2013S" 22.0-23.2 01/23090 X
A2014S"* 23.2-25.1 01/23/90 X A1901S
* * - Sample was saturated

C0

0
0

10



Horn Rapids Landfill
Borehole: HRL-4

Sample Sample Sample Analysis Analysis SDG N Sample Sample Field Matrix Matrix
Id Depth Date ASTM CLP CLIP Duplicate Split Blank Spike Spike

(ift) Duplicate

A2201W - 01/26/90 X A1912S X X X
A2202S 0.0-2.8 01126190 X A1912S X X
A2203S 3.2-4.6 01/26190 X
A2204S 5.4-8.0 01/26/90 X A1912S
A2205S 5.4-8.0 01/26/90 X A1912S X
A2206S 8.2-9.7 01/26/90 X
A2207S 10.5-13.6 01126/90 X A1912S
A2208S 10.5-13.6 01/26190 X A2208 X
A2209S 13.6-14.4 01/26/90 X
A2210S 14.6-16.9 01/26/90 X A1912S
A221IS 17.4-18.9 01/29190 X
A2212S 19.4-21.3 01/29190 X A1912S

A2213S* 21.5-23.2 01129/90 X
A2214S" 23.2-25.0 01/29190 X A2214S

- Sample was saturated

C

0



Horn Rapids Landfill
Borehole: HRL-5

Sample Sample Sample Analysis Analysis SDG # Sample Sample Field Matrix Matrix
Id Depth Date ASTM CLP CLP Duplicate Split Blank Spike Spike

(it) Duplicate

A1501W - 01/08/90 X A1501W X X X
A1502S 0.0-2.1 01108/90 X A1501W X X
A1503S 3.8-6.0 01108/90 X X A1501W
A1504S 6.4-8.6 01109/90 X A1501W
A150SS 8.6-9.4 01/09/90 X
A1SO6S 9.4-11.6 01109190 X A1501W
A1507S 9.4-11.6 01109190 X A1501W X
A1508S 11.8-13.1 01109190 X
A1509S 13.1-15.5 011/09190 X A1501W
A1510S 13.1-15.5 01109/90 X A1510 X
A1511S 15.5-16.0 01109190 X
A1512S 16.0-17.6 01109190 X A1501W
A1513S 19.9-21.5 0110990 X A1501W
A1514S 21.9-22.8 01110190 X

A1515S" 23.6-25.6 0111090 X A1501W
A1517W - 01/10190 X A1501W X
"- Sample was saturated

0)

0

'C



Horn Rapids Landfill
Borehole: HRL-6

Sample Sample Sample Analysis Analysis SDG# Sample Sample Fleld Matrix Matrix
Id Depth Date ASTM CLP CLP Duplicate Split Blank Spike Spike

Duplicate

A1601 2.4-4.8 01/10190 X A1501W
A1602S 4.8-7.1 01/10190 X A1501W
A1603W - 0111090 X A1501W X X X
A1604S 7.1-9.4 01110190 X X A1501W
A1605S 7.1-9.4 0111090 X A1605 X
A16MS 9.4-11.6 01110(90 X X A1501W
A1607S 11.6-13.9 01/10190 X A1501W
A1608S 11.6-13.9 01110190 X A1501W X
A16098 16.2-18.5 01111/90 X
AISlOS 18.5-20.8 01111/90 X
A1611S 21.5-23.0 01/11/90 X
A1612S 23.0-24.2 01/12190 X A1501W
A1613S 24.2-25.0 01/12190 X A1501W
A1614S 24.2-25.0 01/1290 X
A1615S 25.0-25.2 01/15190 X X A1615S X X X

A1616S" 25.8-27.8 01/1590 X X A1615S
* - Sample was saturated

C)

0

1-
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Horn Rapids Landfill
Borehole: HRL-7

Sample Sample Sample Analysis Analysis SDG 0 Sample Sample Field Matrix Matrix
Id Depth Date ASTM CLP CLP Duplicate Split Blank Spike Spike

(it) Duplicate

A2301S 0.0-2.5 01/31/89 X A2214S
A2302S 2.7-4.3 01/31/89 X
A2303S 4.8-7.2 01131189 X A2214S
A2304S 4.8-7.2 01/31/89 X A2214S X X X
A2305S 7.3-8.4 01131189 X
A2306S 8.9-11.2 01/31/89 X A2214S
A2307S 8.9-11.2 01131189 X A2307 X
A2308W - 01131189 X A2214S X
A2309S 11.2-12.2 01131189 X
A2310S 12.7-15.1 02101/89 X A2214S
A2311S 15.3-16.5 02001/89 X
A2312S 16.9-19.0 02101/89 X A2214S
A2313S 19.0-20.0 02/01/89 X

A23148" 22.7-25.0 02/01189 X A2214S
" - Sample was saturated

C>

a



Horn Rapids Landfill
Borehole: HRL-8

Sample Sample Sample Analysis Analysis SDG N Sample Sample Field Matrix Matrix
Id Depth Date ASTM CLP CLP Duplicate Split Blank Spike Spike

(it) Duplicate

A1401W - 12/19189 X A1401W X X X
A1402S 0.0-2.5 12119189 X A1401W
A1403S 2.5-4.4 12)19189 X
A14048 5.9-7.4 12/19189 X A1401W X X
A1405S 4.5-8.2 12)19189 X
A1406S 8.7-10.9 12119189 X A1401W
A1407S 8.7-10.9 12/19189 X A1407 X
A1408S 10.9-12.8 12M2089 X X A1401W
A1409S 15.0-17.3 12/20/89 X A1401W
A1410S 17.6-18.8 12/20/89 X
A1411S 20.7-22.6 12120189 X A1401W
A1412S 20.7-22.6 12f2089 X A1401W X
A1413S 22.6-23.1 12)20f89 X
A1414S 23.1-24.6 1212089 X A1401W

A1415S** 26.3-28.1 12/20189 X A1401W
A1416W - 12)2089 X A1401W X
'- Sample was saturated

C)

0
0

'C
C
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Horn Rapids Landfill
Borehole: HRL-9

Sample Sample Sample Analysis Analysis SDG O Sample Sample Field Matrix Matrix
Id Depth Date ASTM CLP CLP Duplicate Split Blank Spike Spike

(it) Duplicate

A1701S 0.0-2.5 01115/90 X A1615S
A1702W - 01/15190 X A1615S X X X
A1703S 2.8-3.7 01115/90 X
A17O4S 3.7-4.6 01/15/90 X A1615S X X
A1705S 5.0-5.8 01/15/90 X
A1706S 6.8-9.1 01/16/90 X A1615S
A1707S 6.8-9.1 01/16/90 X A1615S X
A1708S 9.4-10.4 01/16190 X
A1709S 10.9-13.3 01/16/90 X A1615S
A1710S 10.9-13.3 01/16/90 X A1710 X
A1711S 14.2-15.2 01116/90 X
A17129 16.7-19.2 01/16090 X A1615S
A1713S 20.4-21.7 01116/90 X
A17148 21.7-23.8 01/17/90 X A1615S

A17159', 24.3-27.0 01/17/90 X A1615S
' - Sample was saturated

C0
t.j

0



Horn Rapids Landfill
Borehole: HRL-10

Sample Sample Sample Analysis Analysis 56D # Sample Sample Fled Matrix Matrix

Id Depth Date ASTM CLP CLP Duplicate Split Blank Spike Spike
(it) Duplicate

A1901S 0.0-2.3 01122190 X A1901S
A1902S 2.3-4.0 01/22/90 x A1901S
A1903S 2.3-4.0 01122190 X A1903 X
A1904S 4.0-6.3 01122190 X
A1905S 6.9-9.1 01122190 X A1901S
A19068S 6.9-9.1 01122/90 X A1901S X
A1907S 9.1-11.4 01122P90 X -
A1900S 11.4-13.7 01122/90 X -
A1909W - 01123f90 X A1901S X X X

A1910S 16.9-17.8 01123190 X X A1901S r
A1911S 17.8-20.1 01123190 X X A1901S
A1912S 25.9-27.9 01125190 X A1912S 9-
A1913S 27.9-30.3 0112590 X
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Table G-7. Ground Water Monitoring Well Physical Sample Summary.

Sample Sample Depth Sample Analysis
Id (ft) Date ASTM

MW-1-1 10.5 - 12.1 01/11/90 X
MW-1-2 21.0 - 22.0 01/13/90 X
MW-1-3 29.3 - 31.3 01/13/90 X
MW-1-4 34.0 - 35.0 01/13/90 X
MW-1-5 40.0 - 41.7 01/15/90 X
MW-1-6 44.3 - 46.3 01/15/90 X
MW-1-7 47.0 - 48.0 01/15/90 X
MW-1-8 55.2 - 56.8 01/16/90 X
MW-1-9 92.0 - 94.0 01/22/90 X
MW-2-1 11.5 - 12.8 01/25/90 X
MW-2-2 19.0 - 20.0 01/25/90 X
MW-2-3 26.0 - 27.0 01/26/90 X
MW-4-1 8.5 - 9.5 11/09/89 X
MW-4-2 16.0 - 17.0 11/10/89 X
MW-4-3 31.0 - 32.0 11/13/89 X
MW-4-4 50.0 - 52.0 11/15/89 X
MW-4-5 56.0 - 58.0 11/16/89 X
MW-4-6 60.0 - 62.0 11/17/89 X
MW-5-1 2.4 - 2.5 12/07/89 X
MW-5-2 5.8 - 6.0 12/07/89 X
MW-5-3 14.5 - 15.0 12/07/89 X
MW-5-4 18.5 - 19.0 12/08/89 X
MW-5-5 34.5 - 35.0 12111/89 X
MW-5-6 48.0 - 48.5 12/12/89 X
MW-5-7 50.0 - 50.5 12/12/89 X
MW-5-8 54.5 - 55.0 12/13/89 X
MW-5-9 64.5 - 66.5 12/14/89 X
MW-5-10 69.7 - 70.7 12/15/89 X
MW-5-11 74.5 - 76.5 12/15/89 X
MW-5-12 79.5 - 81.5 12/18/89 X
MW-5-13 86.6 - 88.6 12/18/89 X
MW-6-1 24.0 - 25.0 11/13/89 X
MW-6-2 43.0 - 44.4 11/13/89 X
MW-6-3 49.4 - 51.4 11/15/89 X
MW-6-4 85.0 - 87.0 11/20/89 X
MW-6-5 89.0 - 91.0 11/20/89 X
MW-7-1 41.6 - 44.2 12/07/89 X
MW-7-2 45.4 - 48.4 12/07/89 X
MW-7-3 54.2 - 56.2 12/07/89 X
MW-7-4 87.3 - 89.3 12/07/89 X
MW-8-1 3.5 - 4.0 10/23/89 X
MW-8-2 28.0 - 30.5 10/30/89 X
MW-8-3 30.0 - 30.5 1 10/30/89 X

G-23
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Table G-7. Ground Water Monitoring Well Physical Sample Summary,

Sample Sample Depth Sample Analysis
Id (ft) Date ASTM

MW-9-1 4.6 - 5.2 01/03/90 X
MW-9-2 - - - 01/04/90 X
MW-9-3 14.1 - 15.2 01/04/90 X
MW-9-4 25.0 - 26.3 01/05/90 X
MW-9-5 32.0 - 32.5 01/06/90 X
MW-9-6 35.9 - 37.9 01/05/90 X
MW-9-7 62.6 - 63.2 01/17/90 X
MW-9-8 66.8 - 67.6 01118/90 X
MW-9-9 69.0 - 69.6 01/18/90 X

MW-10-1 9.5 - 10,5 11/06/89 X

MW-10-2 14.5 - 15.0 11/07/89 X

MW-10-3 18.6 - 19.0 11/07/89 X

MW-10-4 41.5 - 42.0 11/09/89 X
MW-10-5 47.0 - 49.0 11/09/89 X
MW-10-6 65.5 - 67.5 11/14/89 X
MW-11-1 8.6 - 9.4 12/15/89 X

MW-11-2 43.0 - 44.0 12119/89 X
MW-11-3 49.0 - 50.0 12/19/89 X
MW-11-4| 53.0 - 53.5 12/19/89 X
MW-12-1 1.0 - 1.5 01/13/90 X

MW-12-2 3.5 - 4.0 01/13/90 X
MW-12-3 5.5 - 6.0 01/13/90 X
MW-12-4 6.5 - 7.0 01/13/90 X
MW-12-5 7.0 - 7.5 01/13/90 X
MW-12-6 10.0 - 10.5 01/13/90 X
MW-12-7 11.5 - 12.0 01/13/90 X
MW-12-8 16.5 - 17.0 01/13/90 X
MW-12-9 26.5 - 27.0 01/15/90 X
MW-12-10 33.5 - 34.0 01/15/90 X
MW-12-11 57.7 - 58.2 01/16/90 X
MW-12-12 58.2 - 58.7 01/16/90 X
MW-13-1 9.5 - 10.0 01/08/90 X
MW-1 3-2 13.0 - 13.5 01/08/90 X
MW-13-3 14.0 - 14.5 01/08/90 X
MW-13-4 17.5 - 18.0 01/08/90 X
MW-13-5 25.5 - 26.0 01/09/90 X
MW-13-6 43.5 - 44.0 01/09/90 X
MW-14-1 7.6 - 8.6 12/29/89 X
MW-14-2 10.8 - 11.5 12/29/89 X
MW-14-3 20.5 - 21.0 01/02/90 X
MW-14-4 21.5 - 22.0 01/02/90 X
MW-14-5 31.0 - 31.5 01/02190 X
MW-14-6 33.0 - 33.5 01/02/90 X

G-24
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APPENDIX H
SOIL PHYSICAL ANALYTICAL RESULTS

The purpose of this appendix is to provide a summary of soil physical analytical results
and the grain size distribution plots for samples collected during 1100-EM-1 Phase I RI.
Analyses were conducted by Westinghouse Hanford and Golder Associates. A complete set of
data is available in the DOE-RL 1100-EM-1 Administrative Record. The DOE-RL 1100-EM-1
Administrative Record is managed by Westinghouse Hanford's Department of Engineering
Environmental Information Management Center, and is located at the following address:

U.S. Department of Energy-Richland Operations Office
Administrative Record Center
345 Hills Street
Richland, WA 99352

This appendix is further divided into subappendices for background, surface, and
subsurface soils samples results organized by operable subunit and the operable unit
monitoring wells soil samples results. Refer in the text to Figure 2-11-2-18 for sampling
locations.
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SUBAPPENDIX H-1
BACKGROUND SOIL PHYSICAL ANALYTICAL RESULT



DOE./RL-90-18

This page left intentionally blank



TABLE H-1. SUMMARY OF SOIL PHYSICAL ANALYTICAL RESULTS FOR BACKGROUND SAMPLES

Background Sample Sample Depth (ft) Sample Moisture Unified Soil Classification
Borehole Id Date Content (Group Criteria Only)

(%)
BAP-2 A0202 5.5 - 6.5 06/20/89 1.7 Gravel with fines

A0203 8.3 - 9.6 06/20/89 1.8 Gravel with fines
A0208 19.5 - 21.0 06/21/89 2.0 Gravel with fines
A0210 34.4 - 35.4 06122/89 2.2 Gravel with fines
A0211 44.4 - 45.6 06/29189 ** Sand

HRL-i A0302 7.0 - 8.0 06/29/89 1.7 Gravel with fines
A0307 15.0 - 16.0 06129/89 3.6 Sand with fines

DP-7 A0101 0.7 - 2.0 06/07/89 2.4 Gravel with fines
A0105 16.5 - 18.0 06/13/89 1.6 Gravel with fines
A0109 28.4 - 30.0 06114/89 3.7 Sand with fines
A0l111 39.9 - 40.8 06114/89 * *= Sand with fineszr

0
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TABLE H-2. SUMMARY OF SOIL PHYSICAL ANALYTICAL RESULTS FOR SURFACE SAMPLES

Subunit Sample Sample Unified Soil Classification
Id Date (Group Criteria Only)

1100-2 1100-2-D-3 03/09/90 Gravel with fines
1100-2-F-4 03/09/90 Sand with fines
1100-2-H-1 03/09/90 Sand with fines
1100-2-HH-1 03/09/90 Sand with fines

1100-3 1100-3-E-5 03/09/90 Sand with fines
1100-3-F-8 03/09/90 Gravel with fines
1100-3-H-5 03/09/90 Sand with fines
1100-3-H-8 03/09/90 Sand with fines

1100-6 AH-219 01/25/90 Sand with fines
AH-220 01/25/90 Sand with fines
AH-221 01/25/90 Sand

Horn Rapids HRL-H-2 03/09/90 Sand
Landfill HRL-D-4 03/09/90 Sand with fines

HRL-C-1 03/09/90 Sand with fines
HRL-M-4 03/09/90 Gravel
HRL-R-7 03/09/90 Gravel
HRL-T-6 03/09/90 Gravel
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H-3. SUMMARY OF SOIL PHYSICAL RESULTS FOR SUBSURFACE SAMPLES

1100-2, Paint and Solvent Pit
Borehole Sample Sample Sample Moisture Unified

Id Depth Date Content Soil
(1t) % Clasfication

DP-4 A0402S 0.8-1.4 07/12/89 0.8 Well graded sands - Sand and silt mixtures
DP-4 A0404S 1.9-3.1 07/12/80 3.2 Sand and silt mixtures
DP-4 A0406S 3.3-5.1 07/12189 5.3 NR
DP-4 A0410S 10.7-12.4 07/13/89 2.5 Poorly graded gravels - Gravel and silt mixtures
DP-4 A0412S 16.0-17.0 07/14/8 2.7 Poorly graded gravels - Gravel and silt mixtures
OP-5 A0503S 2.6-3.6 07/188 2.9 Sand and silt mixtures
DP-5 A050 S 6.6-7.1 07/18 5.4 Sand and silt mixtures
DP-5 A0509S 10.0-11.0 07/19/89 4.4 Poorly graded sands - Sand and silt mixtures
DP-5 A0512S 15.0-15.7 07/19/89 4.8 Well graded sands - Sand and silt mixtures
DP-5 A0613S 16.2-18.0 07/19/89 4.2 Poorly graded sands
DP-6 A0603S 0.5-2.0 07/21/89 1.2 Sand and silt mixtures
DP-6 AD604S 2.5-3.7 07/21/89 1.6 Sand and silt mixtures
DP-6 A0607S 4.2-5.7 07/24/89 4.3 Sand and silt mixtures
DP-6 A0609S 7.9-9.0 07/24/89 2.3 Poorly graded sands - Sand and silt mixtures
DP-6 AO611S 12.8-13.8 07/24/89 3.2 Well graded sands - Sand and silt mixtures
DP-6 A0614S 16.3-17.3 07/25/89 3.2 Poorly graded sands - Sand and silt mixtures
DP-9 A1102S 2.6-3.6 09/14/89 2.6 Sand and silt mixtures
DP-9 A 114S 6.75-7.10 09/14/89 7.2 Gravel and silt mixtures
DP-9 AllotS 9.0-9.2 09/15/89 3.8 Sand and silt mixtures - Well graded sands
DP-9 A1109S 9.2-11.5 09/15/89 3.9 Sand and Sllt mixtures - Poorly graded sands
DP-9 A111OS 9.2-11.5 09/15/89 10.8 Sand and silt mixtures - Poorly graded sands
DP-9 A1112S 13.5-14.5 09/15/89 4.6 Sand and Sllt mixtures - Poorly graded sands
DP-9 A1113S 15.5-16.5 09/15/89 4.0 Sand and sllt mixtures - Well graded sands
DP-9 A1117S 21.8-22.1 09/18/89 3.0 Sand and Silt mixtures - Poorly graded sands
DP-9 A1120S 25.0-26.0 09/19/89 2.7 Gravel and silt mixtures - Poorly graded gravels
DP-9 A1122S 31.1-32.1 09/19/89 2.S Gravel and slit mixtures - Well graded gravels
DP-9 A1124S 35.5-36.8 09/19/89 3.7 Gravel and silt mixtures - Well graded gravels
DP-9 A1125S 36.9-38.1 09/20/89 " NR
- Sample was saturated

H3-2
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H-3. SUMMARY OF SOIL PHYSICAL RESULTS FOR SUBSURFACE SAMPLES

H3-1

1100-1, Battery Acid Pit
Borehole Sample Sample Sample Moisture Unified

Id Depth Date Content Soil
(ft) % Classification

BAP-1 A1002S 2.2-4.2 8/7/90 8.9 Sand and silt mixtures
BAP-1 A1006S 6.1-6.8 817/90 4.7 Gravel and silt mixtures
BAP-1 A1009S 7.8-8.8 8/8/90 2.9 Sand and silt mixtures
BAP-1 A1013S 13.4-13.9 8/9/90 3.2 Sand and silt mixtures
BAP-1 A1015S 16.3-17.5 8/9/90 2.3 Gravel and silt mixtures - Poorly graded gravels
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H-3. SUMMARY OF SOIL PHYSICAL RESULTS FOR SUBSURFACE SAMPLES

H3-3

1100-3, Antifreeze and Degreaser Pit
Borehole Sample Sample Sample Moisture Unified

Id Depth Dale Content Soil
(ft) % Classification

DP-i A0902S 4.0-5.1 01/02/89 2.5 Sand and st mixtures - Well graded sands
DP-I A0905S 6.9-7.9 08/02/89 2.4 Sand and sift mixtures - Well graded sands
DP-1 A098S 11.9-12.9 0/02/89 4.9 Sand and silt mixtures
DP-1 A0911S 15.5-16.5 06/03/88 5.8 Sand and silt mixtures - Poorly graded sands
DP-2 A0802S 2.0-3.5 07/21/89 1.3 Sand and silt mixtures - Well graded sands
DP-2 A0804S 6.5-8.0 07/3189 2.7 Gravel and silt mixtures - Poorly graded gravels
DP-2 A0806S 8.5-10.2 07/31189 3.8 Sand and sIlt mixtures - Poorly graded sands
DP-2 A0807S 12.6-14.3 07/31/88 3.9 Sand and silt mixtures - Well graded sands
DP-2 AO809S 15.0-16.0 06/01/89 2.8 Sand and silt mixtures
DP-2 AOSIIS 17.6-20.0 01/01/89 3.6 Sand and silt mixtures - Poorly graded sands
DP-3 A0703S 2.3-3.3 07/27/89 1.5 Sand and silt mixtures
DP-3 A0705S 7.1-8.1 07/27/89 2.5 Gravel and silt mixtures - Poorly graded gravels
DP-3 A0707S 10 1-10.8 07/27/89 4.4 Sand and silt mixtures - Poorly graded sands
DP-3 A0710S 13.2-14.3 07/28 3.7 Poorly graded sands
DP-3 A071 IS 15.2-16.0 07/2&, 3.9 Poorly graded sands
DP-8 A1202S 2.5-3.7 09/26/89 1.5 Sand and silt mixtures
DP-8 A1207S 7.7-8.9 09/27/89 2.1 Poorly graded sands - Sand and silt mixtures
DP-8 A1209S 12.5-13.0 09/27/89 NA Well graded sands - Sand and silt mixtures
DP-8 A1212S 15.1-16 1 09/27/89 2.0 Poorly graded sands - Sand and silt mixtures
DP-8 A1214S 18.3-18.7 09/27/89 2.1 Well graded sands - Sand and silt mixtures
DP-8 A1215S 20.5-222 09/27/89 2.5 Poorly graded sands - Sand and silt mixtures
DP-8 A1216S 23.7-26.4 09/28/89 3.0 Poorly graded sands - Sand and silt mixtures
DP-8 A1218S 26.4-27.4 09/28/89 2.0 Well graded sands - Sand and sin mixtures
DP-8 A1220S 30.2-31.4 09/2/89 2.3 Poorly graded sands - Sand and silt mixtures



DOE/RL-90-18
H-3. SUMMARY OF SOIL PHYSICAL RESULTS FOR SUBSURFACE SAMPLES

Horn Rapids Landfill
Borehole Sample Sample Sample Moiture Unified

d Oepth Date Content Soil
(ft) % Classification

HRL-2 A1803S 3.4-4.8 01/18= 1 Sand and silt mixtures
HRL-2 A1806S 8.0-8.9 01/1&W 1.8 Poorly graded sands - Sand and silt mixtures
HRL-2 A1809S 12.5-13.5 01/18/90 1.7 Sand and ullt mixtures
HAL-2 A1811S 16.5-17.6 0119/90 1.7 Gravel and slit mixtures
HRL-2 A1813S 20.0-21.7 01/19/90 23 Sand and hllt mixtures
HRL-3 A2003S 28-4.4 0122/90 .5 Poorly graded Gravels
HRL-3 A2006S LO-9.3 01/22(90 22 Well graded gravels - Gravel and silt mixtures
HRL-3 A2008S 13.3-14.5 01/23/90 2.6 Well graded sands - Well graded gravels
HRL-3 A2011S 17.6-18.8 01/23/90 2.4 Poorly graded gravels - Gravel and silt mixtures
HRL-3 A2013S 22.0-23.2 01/23/90 " Poorly graded gravels - Gravel and sift mixtures
HRL-4 A2203S 3.2-4.6 01/26/90 3.0 Well graded gravels - Gravel and silt mixtures
HRL-4 A2206S 8.2-9.7 01/26190 1.7 Poorly graded gravels - Gravel and silt mixtures
HRL-4 A2209S 13.6-14.4 01/26/90 2.5 Poorly graded sands
HRL-4 A2211S 17.4-18.9 01/29/90 4.2 Gravel and silt mixtures
HRL-4 A2213S 21.5-23.2 01/29/90 " Poorly graded gravels - Gravel and silt mixtures
HRL-5 A1503S 3.8-6.0 01/0/90 2.7 Gravel and silt mixtures - Poorly graded gravels
HRL-5 A1505S 8.6-9.4 01/00/90 2.9 Sand and silt mixtures - Poorly graded sands
HRL-5 A1508S 11.8-13.1 01/09/90 3.0 Gravel and silt mixtures
HRL-5 A1511S 15.5-16.0 01/09/90 3.2 Sand and silt mixtures
HAL-5 A1514S 21.9-22.8 01/10/90 3.3 Sand and silt mixtures
HRL-6 A1604S 7.1-9.4 01/1090 1.8 Poorly graded gravels
HRL-6 A1606S 9.4-11.6 01/10190 2.1 Well graded gravels
HRL-S A1609S 16.2-18.5 01/11/90 3.0 Poorly graded gravels
HRL-6 A1610S 18.5-20.8 01/11/90 3.1 Poorly graded gravels
HAL-6 A1611S 21.5-23.0 01/11/90 3.0 Gravel and silt mixtures
HRL-6 A1514S 24.2-25.0 01/12/90 1.9 Sand and silt mixtures
HRL-6 A1615S 25.0-25.2 01/15/90 3.1 Sand and silt mixtures
HRL-6 A1616S 25.8-27.8 01/15/90 " Poorly graded gravels - Gravel and silt mixtures
HRL-7 A2302S 2.7-4.3 01/31/89 25 Poorly graded gravels - Gravel and silt mixtures
HRL-7 A2305S 7.3-8.4 01/31/89 2.2 Gravel and silt mixtures
HRL-7 A2309S 11.2-12.2 01/31/89 2.3 Gravel and silt mixtures
HRL-7 A2311S 15.3-16.5 02/01/89 3.6 Gravel and slit mixtures
HRL-7 A2313S 19.0-20.0 02/01/89 1.5 Gravel and silt mixtures
HRL-8 A1403S 2.5-4.4 12/19/89 3.1 Gravel and silt mixtures - Poorly graded gravels
HRL-8 A1406S 4.5-8.2 12/19/89 3.8 Sand and silt mixtures
HRL-8 A1408S 10.9-128 12/20/89 4.1 Gravel and sift mixtures
HRL-8 A1410S 17.6-18.8 12/20/89 3.4 Gravel and slit mixtures - Poorly graded gravels
HRL-8 A1413S 22.6-23.1 12/20189 1.8 Gravel and silt mixtures
HRL-9 A1703S 2.8-3.7 01115M 2.5 Well graded gravels - Gravel and silt mixtures
HRL-9 A1705S 5.0-5.8 01/15/90 1.9 Gravel and silt mixtures
HRL-9 A17068S 9.4-10.4 01/1690 27 Well graded gravels - Gravel and silt mixtures
HRL-9 A1711S 14.2-15.2 01/1690 2.8 Poorly graded gravels - Gravel and sift mixtures
HRL-9 A1713S 20.4-21.7 01/1/90 28 Well graded gravels - Gravel and silt mixtures
HRL-10 A1904S 4.0-6.3 01/22/90 1.8 Gravel and silt mixtures - Well graded gravels
HRL-10 A1907S 9.1-11.4 01/2290 25 Gravel and silt mixtures - Well graded gravels
HAL-10 A19088 11.4-117 01122/90 2.2 Sand and llt mxtures - Well graded sands
HRL-10 A1910S 16.9-17.8 01/23/90 3.7 Sand and silt mixtures
HRL-10 A1911S 17.8-20.1 01/23190 10 Gravel and silt mixtures - Poorly graded gravels
HRL-10 ,A1913S 27.9-30.3 01/25/90 3.6 Poorly graded gravels
* - Sample was satur ated

H3-4
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US Standard Sieve Sizes
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